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K)REWORD 

Bulletin  No.  65-6I  is  the  sixth  in  a  series  of  reports 
on  surface  water  quality  conditions  in  California.  Because  this 
bulletin  contains  data  for  both  I96O  and  I96I,  there  is  no 
Bulletin  No.  65-6O. 
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Honorable  Edmund  G.  Brown,  Governor, 
and  Members  of  the  Legislature  of 
the  State  of  California 

State  Water  Pollution  Control  Board 

Gentlemen: 

I  have  the  honor  to  transmit  Bulletin  No.  65-61  entitled  "Quality  of 
Surface  Waters  in  California,  I96O-I96I,  Volume  I,  Northern  and  Central  Cali- 
fornia." This  is  the  sixth  in  a  continuing  chronological  series  of  reports  on 
qioality  of  surface  waters  in  California.  Surface  waters  in  Northern  and  Cen- 
tral California  are  discussed  in  Volume  I;  Southern  California  surface  water 
quaJJ.ty  will  he  reported  in  Volume  II. 

At  the, request  of  the  State  Water  Pollution  Control  Board,  a  state- 
wide surface  water  monitoring  program  was  commenced  in  April  1951*  As  author- 
ized by  Section  229  of  "the  'Water  Code,  the  Department  of  Water  Reso\irces  has 
administered  this  program  in  cooperation  with  the  State  Department  of  Public 
Health,  Bureau  of  Sanitary  Engineering;  the  State  Department  of  Fish  and  Game; 
the  United  States  Geological  Svirvey;  and  various  other  agencies  and  individuals. 
Under  the  statewide  program,  samples  from  212  stations,  located  on  14^1  different 
water  sources,  are  collected  5Lnd  analyzed  monthly  to  maintain  surveillance  on 
quality  of  surface  waters  in  California.  This  volime  reports  the  results  of 
monitoring  at  I80  of  these  stations,  located  on  111  streams  and  lakes,  in  North- 
em  and  Central  California. 

During  I96O  and  I961,  surface  waters  of  Northern  and  Central  California 
experienced  a  considerable  seasonal  deterioration  in  quality.  This  was  due  pri- 
marily to  the  drought  conditions  prevailing  throughout  the  I96O-61  period.  For- 
tunately, this  deterioration  in  quality  was  insufficient  in  magnitude  to  be  of 
concern  at  the  majority  of  stations  where  surface  vra-ter  q\iality  is  monitored. 
Hovrever,  there  were  some  streams  in  which  quality  degradation  was  significant. 
Of  most  concern  was  the  quality  of  ■ira.ter  in  the  lower  reaches  of  the  San  Joaquin 
River  and  certain  channels  of  the  Sacramento -San  Joaquin  Delta  where,  from  the 
standpoint  of  irrigation  use,  the  quality  was  the  poorest  recorded.  I  shoiild  like 
to  point  out  that  the  trend  to\ra,rd  increased  salts  in  these  streams  was  halted  in 
1962  because  of  higher  flov;s. 


Honorable  Edmimd  G.  Brown,  et  al 


Vol\ame  II  of  this  biolletin,  which  will  include  an  evaluation  of  sur- 
face water  quality  conditions  in  Southern  California,  will  be  published  at  a 
later  date. 

Sincerely  yours. 


jfjU-^f.Lniy^^-^ 


Director 
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INTRODUCTION 

A  \isatle  as  well  as  abundemt  source  of  water  is  essential  to  the  devel- 
opment of  California.  To  insure  that  California's  rapidly  expanding  economy  and 
increasing  population  are  provided  with  a  usable  supply  of  water,  the  early  de- 
tection and  control  of  quality  impairment  is  necessary.  Realizing  the  need  for 
a  surveillance  program,  the  State  of  California  began  to  systematically  examine 
the  quality  of  its  surface  waters  in  April  1951'  Since  that  time,  this  monitor- 
ing program  has  been  conducted  by  the  Department  of  Water  Resources  in  coopera- 
tion with  numerous  agencies  ajid  individioals . 

This  bvilletin  is  the  sixth  in  a  series  of  reports  on  surface  water 
quality  conditions  in  California.  Data  presented  were  collected  by  the  Depart- 
ment of  Water  Resources  and  other  public  agencies  in  California.  In  addition  to 
basic  data,  this  bulletin  contains  evaluations  and  interpretations  of  significant 
quality  variations  detected  during  I96O  and  I961  emd,  where  possible,  aji  expla- 
nation of  the  causes  of  these  variations . 

To  disseminate  qviality  data  as  soon  as  practicable,  the  department  also 
publishes  and  distributes  a  monthly  report  containing  data  ajid  a  brief  discussion 
of  significant  quality  variations  detected  each  month.  These  reports  are  dis- 
tributed to  pollution  control,  public  health,  ajid  other  agencies  and  individuals. 

Volume  I  of  this  bulletin  presents  water  quality  data  and  an  evaluation 
of  surface  water  quality  conditions  in  Water  Pollution  Control  Regions  1  and  2, 
the  portion  of  Region  3  north  of  the  San  Antonio -Salinas  River  drainage  boundary. 
Region  5,  and  the  portion  of  Region  6  north  of  the  Mono  Lake  drainage  divide. 
Volume  II,  to  be  published  at  a  later  date,  will  present  data  and  an  evaliiation 
of  surface  water  quality  conditions  in  the  southern  portion  of  Water  Pollution 
Control  Region  3  (Santa  Ynez,  Santa  Maria,  Nacimiento,  and  San  Antonio  Rivers, 
amd  the  portion  of  Salinas  River  upstream  from  the  confluence  of  San  Antonio 
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River),  all  of  Region  k,   Region  6  south  of  the  northern  Mono  Lake  drainage  bo\and- 
ary,  and  all  of  Regions  J,   8,  and   9«  The  regions  and  the  areas  reported  on  in 
this  volume  are  shown  on  Plates  1  through  5- 

The  i960  and  196I  stream  sampling  programs  reported  herein  comprised 
the  collection  of  water  samples  and  analyses  from  I80  stations  on  111  streams 
and  lakes  throughout  Northern  and  Central  California.  Previous  quality  monitor- 
ing data  are  included  in  the  following  report  and  bulletins: 

California  Depaiianent  of  Public  Works,  Division  of  Water  Resources, 
Water  Quality  Investigations.  "Quality  of  Surface  Waters  in 
California,  1951-195^+."  Report  No.  15- 

California  Department  of  Water  Resources,  Division  of  Resources 

Planning.  "Qtiality  of  Surface  Waters  in  California,  1955-I956." 
Bulletin  No.  65. 


.  "Qixality  of  S\irface  Waters  in  California,  1957."  Bulletin 

No.  65-57. 

.  "Quality  of  Surface  Waters  in  California,  I958."  Bulletin 

No.  65-58. 

.  "Quality  of  Surface  Waters  in  California,  1959,  Part  I, 

Northern  and  Central  California."  Biilletin  No.  65-59- 

.  "Quality  of  Surface  Waters  in  California,  1959,  Part  II, 

Southern  California."  Bulletin  No.  65-59. 

The  activities  of  the  department's  surface  water  monitoring  program  are 

authorized  by  Section  229  of  the  Water  Code,  which  directs  that: 

"The  department  . . .  shall  investigate  conditions  of  the  quality 
of  all  waters  within  the  State,  including  saline  waters,  coastal  and 
inland,  as  related  to  all  sources  of  pollution  of  whatever  nature  and 
shall  report  thereon  to  the  Legislature  and  to  the  appropriate  re- 
gional water  pollution  control  board  annvially,  and  may  recommend  any 
steps  which  might  be  taken  to  improve  or  protect  the  quality  of  such 
waters." 

The  basic  objectives  of  the  department's  surface  water  quality  monitor- 
ing program  are: 
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(a)  to  sec\ire  continuovis  and  reliable  vrater  qiiality  data  from  a  net- 
work of  stations  which  will  provide  representative  data  pertain- 
ing to  the  quality  of  water  in  the  major  sxirface  streams  and  lakes 
of  the  State; 
(h)  to  evaluate  information  collected  during  the  course  of  the  program 
to  develop  a  comprehensive  understanding  of  the  factors  which  make 
up  and  alter  the  water  quality  at  any  station;  ajid 
(c)  to  detect  changes  in  water  quality  and  to  notify  the  appropriate 
control  agency  (regional  water  pollution  control  boards,  state, 
and  local  health  departments.  State  Department  of  Fish  and  Game) 
when  warranted. 
Part  I  of  Volume  I  of  this  bulletin  contains  a  discussion  of  the  sur- 
face water  quality  data  collected  by  the  Department  of  Water  Resources,  and 
plates  depicting  the  location  of  sampling  points.  Part  II  of  Volume  I  contains 
a  summary  of  field  and  laboratory  procedures,  the  criteria  used  in  evaluating  the 
quality  of  water,  and  compilations  of  the  physical,  mineral,  bacteriological,  and 
radiologicaJ.  analyses  made  of  samples  collected  during  i960  and  1961. 

In  Part  I,  discussion  is  presented  in  successive  order,  by  water  pol- 
lution control  regions  which  are  numbered  and  named  substantially  in  accordance 
with  the  major  surface  drainage  basins  with  which  they  are  coterminous  (see 
Frontispiece).  For  convenience  in  presentation,  the  Central  Valley  Region  (No.  5) 
has  been  di-vided  into  four  separate  areas,  ^a.,   Jb,  5c,  and  ^d.     Area  5a  embraces 
the  SaciBmento  Valley,  5b  the  San  Joaquin  Valley,  5c  the  Sacramento -San  Joaquin 
Delta,  and  5^-  the  Tulare  Lake  Basin.  Within  each  region,  the  discussion  is  pre- 
sented by  basins  or  stream  groups.  In  each  basin  or  stream  group,  the  main 
stream  is  discussed  first,  followed  by  a  discussion  emd  summary  of  data,  in  down- 
stream order,  of  all  monitoring  stations.  The  disc\ission  for  each  monitoring 
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station  includes  a  detailed  description  of  the  location  of  the  sampling  point, 
period  of  record,  principal  water  quality  characteristics,  eind  a  summary  of 
significant  water  quality  changes  in  I96O  and  I96I.  For  each  station,  the  max- 
imum and  minimum  concentrations  of  the  mineral  constituents  in  the  water  for  the 
total  period  of  record  and  for  I961  are  listed,  and  graphs  depicting  the  monthly 
variation  for  the  period  of  record  of  streamflow,  specific  conductance,  and, 
where  applicable,  concentrations  of  significeint  constituents  are  presented. 

Following  the  presentation  of  the  Department  of  Water  Resources  pro- 
gram, a  listing  of  water  quality  monitoring  stations  maintained  by  other  agencies 
during  I96O  and  I96I  is  also  presented.  This  listing  includes  the  name  of  the 
station,  a  description  of  the  sampling  point,  the  agency  responsible  for  the 
station  operation,  and  the  period  of  record.  No  attempt  is  made  in  this  bulle- 
tin to  present  an  evaluation  of  qioality  data  collected  by  other  eigencies. 

Results  of  bacteriological  and  radiological  determinations  presented 
in  this  bulletin  shoiild  be  considered  as  only  qualitative  indicators  ajid  undue 
weight  should  not  be  given  to  quantitative  values.  The  indicators  contribute  to 
long-teiTQ  environmenteil  studies. 

Bacteriological  determinations  are  expressed  as  the  most  probable  nvaa- 
ber  (MPN)  of  coliform  bacteria  per  milliliter  (ml)  of  sample.  In  view  of  the 
rapidity  and  frequency  of  change  in  the  density  of  coliform  organisms,  frequent 
and  lengthy  sampling  is  necessary  before  a  truly  reliable  evaliiation  can  be  made. 

Radiological  detenninations  are  expressed  in  terms  of  activity, 
meastired  in  micro-micro  curies  per  liter  (uuc/l).  Even  though  evaluation  cri- 
teria have  been  recommended  by  the  United  States  Public  Health  Service  and  other 
agencies,  no  attempt  has  been  made  to  evaluate  the  specific  effects  on  domestic 
water  supplies  of  the  radioactive  concentrations  found. 
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QUALITY  OF  SURFACE  WATERS  IN  NORTHERN  AND  CEHTRAL  CALIFORNIA 
DURING  i960  AND  I96I 


SUMMARY 

The  years  I960  and  I961  were  the  second  and   third  in  a  period  of 
drought.  As  a  result,  streamflow  was  correspondingly  reduced  and,  in  some  areas 
of  the  State,  quite  drasticailly.  Accordingly,  in  the  absence  of  nonnal  supplies 
of  diluting  water,  minerals  in  solution  became  more  concentrated  in  many 
streams,  and  in  some  waters,  degradation  resxilting  from  the  development  and 
utilization  of  water  st;ipplies  or  from  natural  causes  began  to  dominate  their 
qualities  continually. 

Fortunately,  this  deterioration  of  the  qaaality  of  surface  waters  in 
the  northern  eind  central  parts  of  the  State  was  of  small  significance  at  many 
stations  for,  while  mineral  concentrations  at  these  stations  were  higher  than 
that  previously  recorded,  the  minerals  were  not  present  in  concentrations  which 
would  affect  any  beneficial  use.  However,  there  were  some  streams  suad  stream 
systems  which  suffered  significant  degradation  of  the  quality  of  their  waters. 
Principal  among  these  were  the  lower  reaches  of  the  San  Joaquin  River  and  certain 
channels  of  the  Sacramento-SaJi  Joaquin  Delta.  From  the  standpoint  of  irrigation 
in  particular,  waters  at  specific  stations  on  the  San  Joaquin  River  and  in  the 
Delta  had  attained  the  poorest  quality  ever  known. 
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North  Coastal  Region  (No.  l) 

The  North  Coastal  Region  extends  southward  from  the  Oregon  border  270 
iniler. ,  tu  the  northern  "boundary  of  Lagunitas  Creek  Basin  in  Marin  County,  and 
ranges  in  width  froia  l80  rniles  at  the  Oregon  boundary  to  30  miles  in  the  south- 
ern portion. 

Terrfiin  of  this  region  is  largely  mountainous,  with  cliffs  often  sev- 
eral hundred  feet  high  along  the  coastline,  and  steep  canyons  and  numerous 
ridges  with  many  peaks  inland.   Valley  and  mesa  land,  easily  adaptable  to  agri- 
cultural development,  comprises  about  15  percent  of  the  19,586  square  miles  in 
this  region.  A  fairly  thick  absorptive  soil  mantle  covers  much  of  the  area  and 
helps  sustain  streamflow  through  drier  portions  of  the  year. 

Natural  mean  seasonal  surface  runoff  is  estimated  to  exceed  28,800,000 
acre-feet.   Principal  hydrographic  units  in  this  region  include  the  drainage 
basins  of  the  Smith,  Klamath,  Mad,  Eel,  and  Russian  Rivers.   Thirty- two  sam- 
pling stations  shown  on  Plate  1,  "Surface  Water  Monitoring  Program  Stream  Sam- 
pling Stations  North  Coastal  Region  (No.  l),"  are  being  monitored  to  obtain  in- 
formation and  to  provide  a  continuing  check  on  the  quality  of  surface  water  re- 
sources in  the  North  Coastal  Region.  Monitored  streams  are  listed  below  with 
the  number  of  sampling  stations  along  each  in  parentheses . 

Klamath  River  (5)  Outlet  Creek  (l) 

Antelope  Creek  (l)  Eel  River,  Middle  Fork  (l) 

Butte  Creek  (l)  Eel  River,  South  Fork  (l) 

Shasta  River  (l)  Van  Duzen  River  (l) 

Scott  River  (l)  Mattole  River  (l) 

Salmon  River  (l)  Noyo  River  (l) 

Trinity  River  (3)  Big  River  (l) 

Smith  River  (l)  Navarro  River  (l) 

Redwood  Creek  (l)  Gualala  River  (l) 

Mad  River  (l)  Russian  River  (3) 

Eel  River  (3)  Russian  River,  East  Fork  (l) 
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A  review  of  quality  data  revealed  surface  water  in  the  norLhem  ;x)r- 
tion  of  this  region  to  be  predominantly  calcium-magrienium  bicarbonate,  while 
streams  in  the  remaining  portions  were  generally  calcium  bicarbonate  In  charac- 
ter.  Excellent  quality  water  for  all  but  the  most  exacting  requiremonto  is 
found  in  North  Coastal  streams.   Ehjrlng  I96O  and  I961  there  was  no  appreciable 
change  in  the  mineral  quality  of  streams  in  the  North  Coastal  Region. 


Klamath  River  Basin 

The  California  portion  of  the  Klamath  River  Basin  is  located  in  the 
northern  section  and  comprises  over  one-half  the  North  Coastal  area.   The  water- 
shed includes  all  tributaries  dovmstream  from  the  boundary  between  Oregon  and 
California  as  well  as  those  portions  of  Butte  Valley  (a  basin  of  interior 
drainage),  Lost  River  and  Tule  Lake  Basins  that  lie  in  California.  The 
Klamath's  main  tributaries  in  California  are  Trinity,  Salmon,  Scott,  Shasta, 
and  Lost  Rivers.  The  Klamath  River  Basin  encompasses  15,715  square  miles  of 
which  approximately  10,020  square  miles  are  in  California.  The  average  seasonal 
flow  of  the  Klamath  River  into  the  Pacific  Ocean  is  about  12, 500,,  000  acre-feet. 

Land  classification  surveys  indicate  approximately  ^05,000  acres  of 
land  in  this  basin  are  irrigable  of  which  182,000  acres  are  presently  irrigated. 
The  approximately  6,000,000  remaining  acres  are  comprised  of  a  series  of  moun- 
tain ranges  separated  by  long,  narrow  river  valleys .  The  moimtainous  areas  and 
undeveloped  valley  lands  are  used  extensively  for  livestock  range,  timber  pro- 
duction, mining,  and  recreation.  Support  of  fish  and  wildlife  is  of  major  im- 
portance to  the  welfare  of  this  basin. 

Numerous  lumbermill  operations  and  small  communities  discharge  waste 
into  the  Klamath  River.  Most  of  these  \>rastes  are  minor  in  quantity  and  do  not 
result  in  a  discernible  quality  Impairment  problem.  Irrigation  return  causes 
some  mineral  impairment  of  tributaries  to  Klamath  River;  however,  the  overall 
effect  is  not  significant. 

Thirteen  surface  water  monitoring  stations  are  located  in  the  Klamath 
River  Basin.  The  following  tabulation  presents  the  najues  of  stations  maintained 
to  monitor  quality  of  surface  water  in  this  basin  and  the  page  on  which  each  is 
discussed. 


Page  Number  of 
Monitoring  Station  Station  Discussion 

Klaunath  River  near  Copco  12 

Klamath  River  above  Hamburg  Reservoir  Site  1^ 

Klamath  River  near  Seiad  Valley  l6 

Klamath  River  at  Somesbar  l8 

Klamath  River  near  Klamath  20 

Antelope  Creek  near  Tennant  22 

Butte  Creek  near  MacDoel  2k 

Shasta  River  near  Yreka  26 

Scott  River  near  Fort  Jones  28 

Salmon  River  at  Somesbar  30 

Trinity  River  at  Lewiston  32 

Trinity  River  near  Burnt  Ranch  3'*- 

Trinity  River  near  Hoopa  3^ 
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KLAMATH  RIVER  NEAR  COPCO  (STA.  l) 
Sampling  Point.  The  monitoring  station  is  located  in  Section  36  of  Township  hQ 
North,  Range  5  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were 
collected  from  the  right  bank,  at  the  USGS  gage,  1  mile  downstream  from  Copco 
No.  2  powerplant  of  the  California-Oregon  Power  Company,  500  feet  downstream 
from  Fall  Creek. 

Period  of  Record.  April  I95I  through  November  I96I. 

Water  Quality  Characteristics.  Klamath  River  near  Copco  is  excellent,  a  bicar- 
bonate type  with  sodium  as  its  most  predominant  cation,  class  1  for  irrigation, 
soft  to  slightly  hard,  and  meets  drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes.  The  collection  of  samples  at  this  station 
was  discontinued  after  November  I96I  due  to  the  completion  of  Iron  Gate  Dam.  A 
new  station  was  established  at  a  point  below  Iron  Gate  Dam  approximately  seven 
miles  downstream  from  Station  1  in  December  1961. 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Mlnljnum  of  Record 


MsxljiiuiTi  -   1961 


Mlnimuin  -  1961 


Specific  conductance  (mlcromhoo  at  25°C) 
Temperature  in  °F 


PH 


11. I< 
9U 


Mineral  conatltuenta  In  parts  per  mlllio 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  {NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOs) 


5.1. 
0.6 
0.30 
^3 


3.0 

2.9 

0.0 

0.0 

110 

75 

■iS 

12 

10 

1.2 

2.3 

1.1 

0.2 

0.1 

0.3 

0.0 

Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


250 


Coliforra  in  most  probable  number  per  millllite 


Radioactivity  In  raic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.09 

0.07 

0.07 

0.0 

llt-O 

6.3 

12. 1» 

0.0 
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KLAMATH  RIVER  ABOVE  HAMBURG  RESERVOIR  SITE  (STA.  Ic) 
Sampling  Point.  Klamath  River  monitoring  Station  Ic  is  located  in  Section  ik 
of  Township  k6   North,  Range  10  West,  Mt.  Diablo  Base  ajid  Meridiaji.  Monthly  grab 
samples  were  collected  from  a  bridge  on  State  Highway  96,  in  the  center  of  the 
channel  of  flow,  about  six  miles  upstream  from  the  mouth  of  Scott  River,  about 
seven  miles  northeast  of  the  town  of  Hamburg. 

Period  of  Record.  December  1958  through  December  I961. 

Water  Qviality  Characteristics.  Mineral  classification  of  analyses  of  samples 
from  this  station  show  the  water  to  be  a  bicarbonate  type  with  no  major  cation. 
Qualitatively,  this  river  is  class  1  for  irrigation,  slightly  hard  to  moderately 
hard,  and  meets  drinking  water  standards  for  mineral  content.  The  concentration 
of  most  mineral  constituents  in  Klamath  River  between  Station  1  near  Copco  and 
Station  Ic  are  fairly  comparable.  Based  upon  limited  data,  it  appears  that  the 
Shasta  River  at  times  may  slightly  degrade  water  quality  of  the  Klamath  in  the 
reach  immediately  above  Station  Ic. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Minimum  of  Record 


Maximum  -  1961 


Minimum  -  1961 


Specific  conductance  (mlcromhos  at  2$cc) 
Temperature  In  °7 


PH 


11.5 
103 


176 
39 


7.1. 
83 


Mineral  conatituenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


26 

'*.9 


128 
1.5 


5.2 
6.6 
It.O 
1.6 
0.0 
85 
5.0 
3.2 

0.0 
0.0 
0.0 


i*.o 

2.6 
0.0 


Total  dissolved  solids  in  parts  per  million 
Percent  sodiun 


Hardness 
Total 
Noncarbonate 


CaC0_3  in  parts  per  mlllio 


Coliform  in  most  probable  number  per  milliliter  (Not 

Measured) 


RadloactlTlty  In  micro-mlc 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


curies  per  liter 


0.26 
0.27 
8.95 


0.00 
0.00 
3.1"* 
0.00 


0.0 
3.8 


WATER    QUALITY   VARIATIONS 


■a  • 


?& 


FLOW     NOT    AVAILABLE 


KLAMATH  RIVER  ABOVE  HAMBURG  RESERVOIR  SITE  (STA.  NO.  Ic) 
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KLAMATH  RIVER  NEAR  SEIAD  VALLEY  (STA.  2b) 
Sampling  Point.  Station  21)  is  located  in  Section  3  of  Township  kG   North,  Range 
12  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  at 
mid-depth,  from  the  right  bank,  at  the  USGS  gaging  station,  O.k   mile  upstream 
from  Bittenbender  Creek,  about  l4  miles  downstream  from  the  mouth  of  Scott 
River,  and  2.2  miles  west  of  the  town  of  Seiad  Valley. 

Period  of  Record.  December  I958  through  December  196I. 

Water  Quality  Characteristics .  Since  inception  of  monitoring  of  the  Klamath 
River  at  this  station,  the  -vreiter  has  been  excellent  in  quality,  calcium- 
magnesium  bicarbonate  in  character,  class  1  for  irrigation,  slightly  hard,  and 
has  met  drinking  water  standards  for  mineral  content.  There  is  normally  no 
significant  difference  between  the  mineral  content  of  the  Klamath  River  at  this 
station  ajid  above  Hambiirg  Reservoir  Site  (Station  Ic).  However,  it  is  noted 
that  during  periods  of  high  inflow  from  the  Scott  River,  the  major  tributary  to 
the  Klamath  River  between  Stations  Ic  and  2b,  regardless  of  flow  conditions  on 
the  Klamath,  a  significant  decrease  in  the  mineral  content  of  the  Klamath  River 
occurs.  This  condition  was  shown  by  conductivity  values  in  March  I96O,  which 
decreased  from  approximately  220  micromhos  at  Station  Ic  to  approximately  ikj 
micromhos  at  Station  2b.  This  phenomenon  indicates  mineral  content  of  Scott 
River  is  sufficiently  low  to  more  than  offset  the  degradation  of  Klamath  River 
caused  by  Shasta  River. 

Significant  Water  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Maxljnun  of  Record 


Minljiuin  of  Record 


Mannun  -   1961 


Mlnljnum  -     1961 


Specific  conductance  (ralcromhoe  at  25oc) 
Temperature   In  °F 


DlaBolTed  oxygen  In  parts  par  milllo 
Percent  saturation 


pH 


87 

7-3 


87 

7.^ 


Mineral  constltuenta  in  parta  per  milllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  CIIO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SlOj) 


It.l 
It 
122 
36 

10.0 
2.6 
0.3 
0.3 


6.1 
6.0 
1.2 
0.0 

71* 
6.0 
2.0 
0.0 
0.0 
0.0 

17 


23 

9.6 

2.U 

1-7 

0.0 

0.0 

122 

89 

2U 

10 

8.7 

3.0 

1-7 

0.7 

0.3 

0.1 

0.2 

0.0 

37 

20 

190 

120 

36 

19 

101 

61* 

6.0 

0.0 

Total   dissolved  solids   in  parts  per  million 

Percent  sodiuB 

Hardness   as  CaCO^   In  parts  per  million 
Total 
Noncarbonate 


Collforra  in  most  probable  number  per  milliliter  (Not 

Radioactivity  in  micro-micro  cxiries  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.22 

0.0 

0.08 

0.07 

5." 

0.3 

5.7 

0.9'» 
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KLAMATH  RIVER  AT  SOMESBAR  (STA.  2) 
Sampling  Point.  The  Somesbar  station  is  located  on  the  Klamath  River  in 
Section  k   of  Township  11  North,  Range  6  East,  Humboldt  Base  and  Meridian. 
Monthly  grab  samples  were  collected  at  mid-depth,  from  the  left  bank,  300  feet 
downstream  from  the  USGS  gage,  1  mile  west  of  Somesbar  post  office,  and  500 
feet  downstream  from  Salmon  River. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics .  Flow  in  Klamath  River  at  Station  2  is  excellent 
in  qvtality,  calcium-magnesium  bicarbonate  in  character,  class  1  for  irrigation, 
with  a  range  from  soft  to  slightly  hard,  and  meets  drinking  water  standards  for 
mineral  content. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maximmn  of  Record   Minimum  of  Record 


Minimum  -  1961 


Specific  conductance  (mlcrorahos  at  25°C) 
Temperature  In  °F 


PH 


213 
76 


8.h 
90 

7.5 


Mineral  conatltuenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  (HOO3) 
Sulfate  (SOi^j 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  CSlOj) 


121* 

35 
9.0 
S.k 
O.k 
0.3 

36 


0.0 
0.0 
0.0 
0.0 


16 

8.3 


0.2 
0.1 
0.2 


6.8 
1.6 
1.1 

0.0 

56 

8.0 
1.2 
0.2 
0.0 
0.0 
18 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCOj  in  parts  per  million 
Total 
Noncarbonate 


196 


0.0 
0.0 


Ooltfo 


in  most  probable  number  per  mlllilite 
curies  per  liter 


Radioactivity  In  micro-mi 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.33 
0.73 
13.30 


WATER    QUALITY   VARIATIONS 
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KLAMATH  RIVER  NEAR  KLAMATH  (STA.  3) 
Sampling  Point.  Station  3  is  located  in  Section  17  of  Township  I3  North,  Range 
2  East,  Hvnnboldt  Base  and  Meridian.  Monthly  grab  samples  were  collected  at  mid- 
depth  from  the  right  bank,  about  1  mile  downstream  from  the  USGS  gating  station, 
3.3  miles  east  of  Klamath,  and  O.k  mile  upstream  from  Klamath  Glen  Road. 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Quality  Characteristics.  Klamath  FULver  water  at  this  station  is  excellent 
in  quality,  calcixan-magnesivun  bicarbonate  in  character,  and  class  1  for 
irrigation.  It'  consistently  ranges  from  soft  to  slightly  hard,  and  meets  drink- 
ing water  stemdards  for  mineral  content. 

Significant  Water  Quality  Changes.  None 
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WATER  QUALITY  RANGES 


Maximum  of  Racord 


Hlnijium  of  Record 


Minimum  -  1961 


Specific  conductance  (mlcromhos  at  25*^0) 

Temperature  in  °F 

Dleeolved  oxygen  Iji  parts  par  million 
Percent  saturation 

PH 


280 
7"* 


106 

7-9 
87 

7.3 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOrj 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


3-0 

0.1» 

2 

0.0 

30 

18 

'9 

1.0 

l6 

0.0 

1.5 

0.0 

0.3 

0.0 

o.^k 

0.0 

7.5 

6.3 

1 

1.1* 

l.k 

0.7 

2 

0.0 

?8 

57 

7.6 

5.0 

7-3 

0.9 

0.0 

0.0 

0.1 

0.0 

0.1 

0.0 

=0 

lit 

Total  dissolved  solids  in  parts  per  Btlllion 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


Colif orm  in 
Radl 


tlTlty  In  rai. 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  millilite 
-micro  curies  per  liter 
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ANTELOPE  CREEK  NEAR  TENNANT  (STA.  le) 
Sampling  Point.  The  station  is  located  in  Section  25  of  Township  k3   North, 
Range  1  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  bank.  The  sampling  jwint  is  k  miles  downstream  from  Frog  LaJce, 
17  miles  southeast  of  the  town  of  Movmt  Hebron,  and  2.5  miles  south  of  Tennant. 

Period  of  Record.  March  1959  through  December  I96I. 

Water  Quality  Characteristics.  Analyses  of  samples  of  Antelope  Creek  show  it 
to  be  calcium-bicarbonate  in  character,  class  1  for  irrigation,  soft,  and  meets 
drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes.  None 
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WATER    QUALITY    RANGES 


Specific  conductance  (ralcromhoe  at  25°C) 

Temperature  in  **F 

Dlaeolved  ojygon  in  parts  par  million 
Percent  saturation 

PH 


Haxljnuffl  of  Record 


79. "i 
60 


12.lt 
97 


Kinlnum  of  Record 


Maximum  -   1961 


11.8 
96 


Mlnimuin  -  1961 


Mineral  conatituenta  in  parts  per  milllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COt) 
Bicarbonate  {HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


3.9 
5.9 
2.6 
0.0 

1*7 
2.0 
6.0 
1.5 
0.3 
0.1 

37 


2.1* 

1.3 

1.0 
0.3 
0.0 

19 

0.0 
0.0 
0.0 
0.0 
0.0 


1.6 

U.l 

1.1* 

0.0 
38 
0.8 

1.5 

0.2 

0.1 
0.1 


3.8 
1.3 

l.U 
0.8 
0.0 
21 
0.0 
0.0 
0.0 
0.1 
0.0 

19 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness   as  CaC03  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


11* 
0.0 


39 


16 
0.0 


Coliform  in  most  probable  number  per  milliliter  (Not 

Meas 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.41 
0.5'* 
3.36 
13.16 


0.0 

0.00 
0.00 
0.00 


0.0 
0.08 
0.7 
2.2 


WATER    QUALITY    VARIATIONS 


ANTELOPE  CREEK  NEAR  TENNANT  (STA.  NO.  le) 
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BUTTE  CREEK  NEAR  MACDOEL  (STA.  Id) 
Sampling  Point.  Station  Id  is  located  in  Section  30  of  Township  ^+5  North, 
Range  1  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  beink,  7-5  miles  downstreeun  from  Little  Antelope  Creek  eind  7  miles 
south  of  Macdoel. 

Period  of  Record,  March  1959  through  December  196I. 

Water  Qxiality  Characteristics.  Butte  Creek  water  is  a  bicarbonate  type  with 
calcium  and  magnesium  as  major  cations.  This  water  is  excellent  in  quality, 
class  1  for  irrigation,  soft,  suid  has  a  mineral  content  within  the  limits  for 
drinking  water. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


Maxbnum  of  Record 


MinijBum  of  Record 


Maximum  -   1961 


Specific  conductance  (micromhoo  at  25°C) 
Temperature   In  °? 


PH 


7.3 
73 


69 
11.9 


7.1. 
77 

7.0 


Mineral  conatltuenta  In  parts  per  mllllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potasslxon  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CSlOj) 


"..9 
5.5 
S.9 
0.0 


0.1) 
0.2 


0.0 
0.0 
0.0 
0.0 
0.0 


0.3 
o.s 

0.2 


7.1 
2.9 


0.0 
0.0 
0.2 
0.1 
0.0 


Total  dissolved  solids  In  jjarts  per  mllllo 

Percent   sodium 

Hardness  as  CaCOj  in  parts  per  million 
Total 
Noncarbonate 


26 
0.0 


ColiforiB  in  most  probable  number  per  millllite 

RadioactlTlty  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.72 
0.1*5 


0.00 

0.1* 

0.00 

0.0 

0.00 

3.2 

0.00 

H.5 

WATER    QUALITY   VARIATIONS 


BUTTE  CREEK  NEAR  MACDOEL  (STA.  NO.  Id) 
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SHASTA  RIVER  NEAR  YREKA  (STA.  la) 
Sampling  Point.  Station  la  is  located  in  Section  2k   of  Township  h6   North, 
Range  7  West,  Mt.  Diablo  Base  and  Meridiaji.  Monthly  water  samples  were  collected 
from  the  right  bank,  0.5  mile  upstream  from  the  mouth  of  the  Shasta  RLver,  and 
7  miles  north  of  Yreka. 

Period  of  Record.  December  1958  through  December  I96I. 

Water  Quality  Characteristics.  Since  inception  of  a  monitoring  station  on  this 
river  concentrations  of  mineral  constituents,  with  the  exception  of  boron,  have 
been  within  the  acceptable  limits  for  nearly  all  beneficial  uses.  Samples  of 
water  taken  were  of  the  magnesiimi  bicarbonate  type,  moderate  to  very  hard. 
Boron  is  frequently  found  in  excess  of  0.5  ppm,  the  upper  limit  for  a  class  1 
irrigation  water. 

Significant  Water  Quality  Changes.  During  seven  months  of  I96O  and  six  months 
of  1961,  boron  exceeded  O.5  ppm  in  Shasta  River.  The  concentration  of  boron  is 
related  to  the  magnitude  of  the  discharge  with  the  higher  concentrations  occur- 
ring at  the  low  flows.  The  so\irce  of  boron  in  this  river  is  believed  to  be 
irrigation  retxim  and  mineralized  spring  waters. 


.26- 


WATER     QUALITY    RANGES 


Iteon 


Maximum  of  Record       Kinijiium  of  Record 


Minimum  -      1961 


Specific  conductance  (mlcromhoa  at  25°C) 

Temperature  in  °F 

Dlaaolved  oxygen  In  parts  par  million 
Percent  saturation 

PH 


i4?3 

6.9 
76 

7.7 


73'' 

85 

11.6 
105 

9.0 


Mineral  constituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium   (K) 
Carbonate  (CO3) 
Bicarbonate   (HCO3) 
Sulfate   (SOr) 
Chloride  (Cl) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


U2 

^^ 
63 

7.1* 

Ua 
1408 
23 

U5 
2.0 
O.U 

0.9 
62 


2U 
28 
28 
2.1 

0.0 

1..8 

lU 
0.0 
0.1 
O.U 

"■5 


■•3 

58 

■•.5 


238 
9 

18 
0.2 
0.2 
O.U 

U€ 


Total  dissolved  solids  in  parts  per  million 


Percent  sodiijn 


Hardness 
Total 
Noncarbonate 


CaCOj  in  parts  per  milllo 


Coliform  In  most  probable  number  per  mlllllite 


Radioactivity  In  raicro-mlc 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


rles  par  liter 


0.30 

llJ-O? 
15.6 


0.00 
0.0 
0.00 
0.00 


0.15 

0.07 
10.6 

15.6 


WATER    QUALITY   VARIATIONS 


S°Lr. 

T3      BJ 

I  g 
''I 


b  t 


SHASTA  RIVER  NEAR  YREKA  (STA.  NO.  la) 
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SCOTT  RIVER  NEAR  FORT  JONES  (STA..  lb) 
Sampling  Point.  Scott  River  sampling  station  Is  located  In  Section  28  of  Town- 
ship hk   North,  Range  10  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab 
samples  were  collected  at  mid-depth,  from  the  right  bank,  I50  feet  south  of  the 
Fort  Jones-Scotts  Bar  road,  about  20  miles  upstream  from  the  mouth, and  10. 5 
miles  downstreajn  from  Fort  Jones. 

Period  of  Recoixi.  December  1958  through  December  196I. 

Water  Quality  Characteristics.  A  review  of  analyses  reveals  Scott  River  to  be 
excellent  in  quality,  class  1  for  irrigation,  bicarbonate  in  character  with  mag- 
nesium and  calcium  the  major  cations .  It  ranges  from  slightly  moderately  hard, 
and  does  not  exceed  the  drlaklng  water  standard  for  mineral  content. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maxlinum  of  Record 


Mlnlnum  of  Record 


Maximum  -  1961 


Specific  conductance  (nlcromhos  at  25°C) 
Temperature  In  °F 


pH 


7.1* 

11. s 

6 

110 

T.l 

8.6 

0 

35 

6.9 

15 

1.5 

i*.9 

0.1 

0.9 

0.0 

8 

2 

nh 

0.6 

5.0 

o.it 

6.0 

0.3 

2.1 

0.0 

0.1 

0.0 

0.1 

Mineral  conatltuente  In  parts  per  million 
Calcivwi  (Ca) 
Magnesium  (M«) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (P) 
Boron  (B) 
Silica  (SiOs) 


6.0 
2.2 


9.0 
3.2 
0.1 
0.1 


Total  dissolved  solids  in  parts  per  million 

Percent  sodlian 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


li6 
0.0 


Collfom  in  most  probable  number  per  millilite 


Radioactivity  in  rale 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


-micro  curies  per  liter 


0.00 
0.00 
0.00 
0.00 


WATER    QUALITY   VARIATIONS 


■a  • 
ss 
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SALMON  RIVER  AT  SOMESBAR  (STA.  2a) 
Sampling  Point.  Station  2a  is  located  in  Section  2  of  Township  11  North,  Range 
6  East,  Hvmiboldt  Base  and  Meridian.  Monthly  water  samples  were  collected  at 
mid-depth,  from  the  right  bank,  0.5  mile  east  of  Somesbar  post  office,  and 
3  miles  upstream  from  the  confluence  with  the  Klamath  River. 

Period  of  Record.  November  1958  through  December  I96I. 

Water  Quality  Characteristics.  Antecedent  data  classify  flow  in  Salmon  River 
as  excellent  in  quality,  calciimi  bicarbonate  in  character,  soft  to  slightly  hard, 
class  1  for  irrigation,  and  well  within  drinking  water  standards  for  mineral 
content . 

Significant  Water  Quality  Changes.  None 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minimum  of  Record 


Specific  conductanc 
Temperature  in  °F 


pH 


(nlcronhoo  at  25°C) 


1*3 
9.6 


Mineral  conatltuenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


3 

92 

13 
6.5 
1.6 
0.3 
0.1 

18 


3.6 
3.6 
1.0 


k.6 
0.0 
0.1 
0.1 


1.9 

0.7 

0.5 

0.0 
28 
1.8 
0.1 
0.0 
0.0 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodiun 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


0.0 
0.8 


Conform  in  1 


Radioactivity  In  ml 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
ro  curies  per  liter 


0.25 
0.33 


_2a_ 


0.00 
0.0 
3.6 
5.6 


WATER    QUALITY   VARIATIONS 


9^ 

Is 


Is 


2,600 
2,U00 
2,200 
2,000 
1,800 
1,600 
1,1«X) 
1,200 
1,000 


SALMON  RIVER  AT  SOMESBAR  (STA.  NO.  2a) 
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TRINITY  RIVER  AT  LEWISTON  (STA.  i+a) 
Sampling  Point.  Station  he.   is  located  in  Section  19  of  Township  33  North, 
Range  8  West,  Mt.  Diablo  Base  and  Meridian,  Monthly  grab  samples  were  collected 
at  mid-depth,  from  the  left  bank,  at  the  USGS  gaging  station  at  Le-vd-Ston,  and 
0.8  mile  downstream  from  Deadwood  Creek. 

Period  of  Record.  April  1951  thixiugh  December  I961. 

Water  Qixality  Characteristics.  Historical  records  at  this  station  show  the 
water  is  excellent  in  quality,  generally  magnesium  bicarbonate  in  character, 
class  1  for  irrigation,  and  within  drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes.  Trinity  Dam  operation  resulted  in  smaller 
fluctuations  in  streamflow  and  specific  conductance  in  1961  than  in  previous 
years . 
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WATER  QUALITY  RANGES 


Maxlisum  of  Record 


Hininum  of  Record 


Mlnlinvm  -  1961 


Specific  conductance  (nicromhoe  at  2S°C) 
Temperature  in  °F 


PH 


62.9 
36 


6-9 


7.^ 


Mineral  conatituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  CCO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


12.0 

l*.6 

10.0 

0.7 

1.6 

0.1 

k 

0.0 

97 

35 

11 

1.0 

11*. 0 

0.0 

0.8 

0.0 

0.2 

0.0 

0.23 

0.0 

18 

11 

6. It 
8.8 
5.2 
0.6 
0.0 

67 

It.O 
k.2 
0.3 
0.1 
0.1 

15 


6.1* 

7.7 

1.2 
0.5 
0.0 

56 
1.1* 

0.6 
0.1 
0.0 
0.0 

15 


Total  dissolved  solids   in  parts  per  million 

Percent  sodiisn 

Hardness   as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


Collf  om  in 


Radioactivity  in  rai 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
ro  curies  per  liter 


0.95 

0.00 

0.68 

0.00 

8^.2 

0.00 

16.07 

0.00 

WATER    QUALITY   VARIATIONS 
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TRINITY  RIVER  NEAR  BURNT  RANCH  (STA.  ht) 
Sampling  Point .  The  Burnt  Ranch  station  is  located  in  Section  19  of  To^mship  5 
North,  Range  7  East,  Humboldt  Base  and  Meridian.  Monthly  grab  samples  were 
collected  from  mid-depth,  from  the  right  bank,  500  feet  upstream  from  Highway  299 
bridge  at  Cedar  Flat,  and  2.3  miles  southeast  of  the  town  of  Burnt  Ranch. 

Period  of  Record.  April  1958  through  December  1961. 

Water  Quality  Characteristics.  Analyses  from  Station  kh   show  the  water  to  be 
excellent  in  quality,  calcium  bicarbonate  in  character,  class  1  for  irrigation, 
soft  to  slightly  hard,  and  within  drinking  wa,ter  standards  for  mineral  content. 

Significant  Water  Quality  Changes .  Influence  of  the  Trinity  Dam  was  noticeable 
at  this  station  during  196I. 
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WATER    QUALITY    RANGES 


Mudnun  of  Record 


NlnljBun  of  Record 


Specific  conductance  (micromhoa  at  25°C) 
Temperature  in  °F 


PH 


6.8 
72 


Mineral  conatituenta  in  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron  (B) 
Silica  (Si02) 


L2 

0.7 

2.0 

0.1 

k 

0.0 

L3 

36 

?3 

0.0 

2 

0.5 

0.9 

0.0 

0.3 

0.0 

0.15 

0.0 

L7 

15 

7.7 

5.7 

i*.6 

1.1 

0.7 

0.6 

1 

0.0 

36 

'*7 

5.0 

u.o 

7.0 

1.1 

0.3 

0.0 

0.1 

0.0 

0.1 

0.0 

Total  dissolved  aollda  in  parts  per  million 
Percent  sodlun 


Hardness 

Total 
Noncarbonate 

Turbidity 


CaC03  in  parts  per  milllo 


100 
13 


Colifom  in  most  probable  number  per  milliliter  (Not 

Measured) 
Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


o.in 

0.00 

0.56 

0.09 

15.56 

0.00 

9.1* 

0.00 

0.2'* 

0.0 

0.56 

O.Zk 

0.3 

0.0 

9.'* 

6.0 

WATER    QUALITY   VARIATIONS 


,000 
1,000 

!,000 
,000 
1,000 
1,000 
1,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


TRINITY  RIVER  NEAR  BURNT  RANCH  (STA.  NO.  4b) 
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TRINITY  RIVER  NEAR  HOOPA  (STA.  ^4-) 
Sampling  Point.   Station  k   is  located  in  Section  31  of  Township  8  North,  Range 
5  East,  Humboldt  Base  and  Meridian.  Monthly  water  samples  were  collected  from 
the  left  bank  at  the  USGS  gage,  2  miles  southeast  of  Hoopa,  0.5  mile  down- 
stream from  Campbell  Creek  on  the  Hoopa  Indian  Reservation,  and  12  miles  up- 
stream from  its  confluence  with  Klamath  River. 

Period  of  Record.  April  1951  throvigh  December  I96I. 

Water  Qiiality  Characteristics.  Trinity  River  at  Station  k  is  excellent  in 
quality,  calcium  bicarbonate  in  character,  class  1  for  irrigation,  soft  to 
moderately  hard,  and  within  drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


Hajdjnjm  of  R«cord 


MlnlAun  of  Record 


Huximm  -   1961 


Specific  conductance   (relcrofflhoa  at  25®C) 
Temperature  In  °F 


pH 


39 
6.7 


11. it 
105 


118 

8.3 
93 

7.3 


Mineral  constituents  In  parts  par  million 

Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (OO3) 
Bicarbonate  {HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (3IO2) 


1.2 
0.3 
0.21 


7.0 
2.3 
0.9 
0.1 
0.0 
1*7 
0.6 
0.0 
0.0 
0.0 
0.0 

11 


23 
8.3 
5.1 
0.8 
2 
107 
7.6 
6.1. 
0.2 
0.1 
0.2 
16 


5.6 
0.9 
O.ll 
0.0 

61* 
5.0 
0.5 
0.0 
0.0 
0.0 

15 


Total  dissolved  solids  in  parts  per  ■lllion 
Percent  sodiin 


Hardness 
Total 
Noncarbonate 


CaC03  in  parts  per  million 


120 

IT 


0.0 
0.0 


121 


72 


Collform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.92 

0.00 

0.5'* 

0.00 

36.  H6 

0.00 

8.1* 

0.00 

WATER    QUALITY   VARIATIONS 
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Smith  River  Basin 

The  California  portion  of  the  bmi th  Piver  Basin  occupies  approximately 
780  square  miles  in  the  extreme  northwest  portion  of  the  North  Coastal  Region. 
The  major  portion  of  the  area  is  drained  by  the  Smith  River  whose  Middle  and 
South  Forks  originate  on  the  western  slope  of  the  Siskiyou  Mountains,  and  whose 
North  Fork  has  its  headwaters  in  Curry  County,  Oregon.   The  basin  is  bounded  by 
the  Pacific  Ocean  on  the  west,  the  California-Oregon  state  line  to  the  north, 
the  Del  Norte -Siskiyou  County  line  to  the  east,  and  the  Klamath  River  watershed 
divide  to  the  south. 

Topography  of  the  area  is  generally  mountainous  though  interrupted 
with  numerous  steep-walled  canyons  and  stresjn  valleys.  Elevation  varies  from 
sea  level  to  heights  of  over  6,000  feet.  Total  average  annual  runoff  in  the 
Smith  River  Basin  is  on  the  order  of  2,900,000  acre-feet. 

Rough  but  relatively  low  mountains  cover  approximately  95  percent  of 
this  river  unit.  The  Smith  River  Plain  which  lies  along  the  coast  covers  about 
50  square  miles  of  agriculturally  adaptable  land.  Logging  and  forest  products 
constitute  the  largest  source  of  income,  followed  in  order  of  their  importance 
by  agriciilture  (dairying  and  bulb  raising),  mineral  production,  recreation,  and 
commercial  fishing. 

Waste  discharges  constitute  only  a  minor  source  of  inflow  to  the  Smith 
River  watershed  and  have  not  created  a  water  impairment  problem. 

A  surface  water  sampling  station  is  maintained  on  Smith  River  near 
Crescent  City  to  monitor  quality  of  runoff  from  this  basin. 
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SMITH  RIVER  NEAR  CRESCENT  CITY  (STA.  3a) 
Sampling  Point.  Station  3a  is  located  in  Section  10  of  Township  l6  North, 
Range  1  East,  Humboldt  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  left  bank  at  the  USGS  gage,  8  miles  east  of  Crescent  City,  0.5  mile 
downstream  from  the  south  fork  of  the  Smith  River,  and  about  12  miles  upstream 
from  the  mouth. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Analyses  of  this  water  show  it  to  be  excellent 
in  quality,  magnesium  bicarbonate  in  character,  class  1  for  irrigation,  and 
soft  to  slightly  hard.  It  has  consistently  met  drinking  water  standards  for 
mineral  content. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


MoxljBUffl  of  Record 


Klnlnum  of  Record 


Mlnlmvai  -     1961 


Specific  conductance   (ralcromhoa   at  25*^0) 
Temperature  in  °F 


PH 


78 


111. 7 
135 


Ai_ 


137 
69 


11-7 
107 


Mineral  constltuenta   in  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potaselum   (K) 
Carbonate  (CO3) 
Bicarbonate  CHCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (?) 
Boron  (B) 
Silica   (SIO2) 


11 

13 
6.5 
0.7 
0.0 

89 
7.7 
7.5 
1.5 
0.2 
0.18 

27 


U.O 
1*.8 
0.2 
0.0 
0.1 


I..9 
6.2 
0.6 
0.0 
0.0 


0.0 
0.0 
0.0 


Total  dlaeolTed  solids  in  parts  per  million 

Percent  sodiim 

Hardness  as  CaCOj  in  parts  per  million 
Total 
Noncarbonate 


Coliform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 
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Redwood  Creek  and  Mad  River  Unit 

Redwood  Creek  drains  an  area  of  about  279  square  miles  north  of  Mad 
River  Basin  in  Humboldt  County.  Mad  River  is  a  large  stream,  draining  a  total 
of  ^96  square  miles  in  Humboldt  and  Trinity  Coxmties.  Both  of  these  streams 
enter  the  Pacific  Oceem  and  estimated  meaji  annual  runoffs  of  Redwood  Creek  and 
Mad  River  are  823,500  and  925,500  acre-feet,  respectively.  Like  other  streams 
in  the  North  Coastal  Region,  precipitation  and  runoff  are  high  during  the  winter 
months  and  generally  quite  low  in  the  late  s\Mimer  and  fall. 

In  both  of  these  stream  basins  a  total  of  only  21  square  miles  is 
classed  as  valley  and  mesa  land,  the  remaining  area  being  a  rugged  mountainous 
terrain.  Ltmibering  activities  comprise  the  major  users  of  surface  waters  in 
these  basins;  however,  water  is  diverted  from  Mad  River  for  use  as  a  m\inicipal 
supply  for  the  communities  of  Areata  and  Eureka.  Both  of  these  streams  support 
runs  of  anadromous  fish  and  resident  trout  and  are  considered  to  have  significant 
value  as  recreational  areas . 

V/aste  discharges  entering  these  streams  are  insignificant  and  do  not 
cause  an  impairment  problem. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 
monitor  qixality  of  surface  water  in  this  basin  and  the  i^age  on  which  each  is 
discussed. 

Page  Number  of 
Monitoring  Station  Station  Disc\ission 

Redwood  Creek  at  Orick  h-k 

Mad  River  at  Areata  h6 
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REDWOOD  CREEK  AT  ORICK  (STA.  3b) 
Sampling  Point.  Redwood  Creek  sampling  station  is  located  in  Section  k   of 
Township  10  North,  Range  1  East,  Humboldt  Base  aaid  Meridian.  Monthly  grab 
sajnples  were  collected  from  the  left  bank  of  the  downstreajn  side  of  the 
U.  S.  Highway  101  bridge  at  Orick  and  about  two  miles  upstream  from  the  mouth. 

Period  of  Record.   November  1958  through  December  I961. 

Water  Quality  Characteristics.  Analyses  show  the  water  at  Station  3^"  to  be 
excellent  in  quality,  calci\m  bicarbonate  in  character,  class  1  for  irrigation, 
soft  to  slightly  hard,  and  within  drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Haxlmum  of  Record 


MlnijBun  of  Record 


Specific  conductance  (mlcrcMohoa  at  25°C) 
Ten^erature  In  °T 


pH 


8.7 
83 


Mineral  conatltuenta  In  parta  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassrlxm  (K) 
Carbonate  (COj) 
Bicarbonate  CHOO3) 
Sulfate   (SOi^j 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica   (Si02) 


U.3 
7-3 
1.0 
0.0 


0.2 
0.2 
0.2 


1.0 
2.0 
0.0 
0.0 


1(.0 
0.0 
0.0 
0.0 


2,6 

1.6 

5-1 

1.1 

0.9 

0.6 

0.0 

0.0 

66 

31 

7.0 

'*.'» 

6.8 

2.8 

0.1 

0.0 

0.2 

0.0 

0.2 

0.0 

8.1 

7-3 

Total  dissolved  solids  In  parts  per  million 

Percent  sodlun 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 

Turbidity 


Collforra  in  moat  probable  number  per  milliliter 


Radioactivity  in  rale 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


-micro  curies  per  liter 


-U5- 


MAD  RIVER  NEAR  ARCATA  (STA.  6a) 
Sampling  Point.  Station  6a  is  located  in  Section  15  of  Township  6  North, 
Range  1  East,  Humboldt  Base  and  Meridian.  Monthly  water  samples  are  collected 
from  the  right  bank  100  feet  upstream  from  Highway  299  bridge,  about  1+.5  miles 
upstreaun  from  the  mouth,  and  3  miles  northeast  of  Areata. 

Period  of  Record.  November  1958  through  December  1961. 

Water  Quality  Characteristics.  Runoff  in  Mad  River  is  excellent  in  quality, 
calcium  bicarbonate  in  character,  class  1  for  irrigation,  soft  to  moderately 
hard,  and  within  drinking  water  standards  for  mineral  content. 

Significajit  Water  Quality  Changes  .  None . 
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WATER  QUALITY  RANGES 


Maxljnum  of  Record 


Mlnljnum  of  Racord 


Minimum  -  1961 


Specific  conductance  (mlcromhos  at  25°C) 
Temperature  In  °F 


pH 


8,0 
TO 


Mineral  conatltuenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (P) 
Boron  (B) 
Silica  (S102) 


1*1 
8.1 
8.6 
1.5 
2.0 
II4-6 

19 

lit 
1.3 
0.2 
0.2 


36 
6.3 
8.6 
1.2 
2.0 
lltO 
11 
6.5 
O.lt 
0.1 
0.1 


i».o 

2.2 
0.2 
0.1 
0.0 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


136 

17 

700 


159 
19 

12I4. 
16 

160 


Conform  in  most  probable  number  per  milliliter 


Radioactivity  in  mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


rles  per  liter 


0.0 

0.25 

0.0 


WATER    QUALITY   VARIATIONS 


|«         250 
S  g         200 
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Eel  River  Basin 

The  Eel  River  watershed  traverses  the  south-central  portion  of  the 
North  Coastal  Region.  It  drains  an  area  of  3? 701  square  miles  of  which  3>57^ 
square  miles  are  rugged  mountains,  scarred  by  numerous  landslides  and  narrow, 
steep  stream  canyons .  Several  small  river  terraces  and  a  broad  coastal  plain 
constitute  the  remaining  127  square  miles  in  the  basin.  The  Eel  River  has  an 
average  annual  discharge  of  about  6,273 jOOO  acre-feet. 

Eel  River  water  is  used  for  irrigation,  power  development,  industry, 
recreation,  and  public  and  domestic  vfater  supplies.   Ebccept  for  power  diversions 
which  discharge  to  Russian  River  Basin,  these  users  divert  extremely  small 
q\;antities  and  the  abundant  water  resources  of  this  basin  are  largely  undeveloped. 
Lumber  by-product  industries  and  irrigation  are  considered  the  most  probable 
future  users  of  significant  quantities  of  water  within  the  basin. 

Waste  discharges  and  irrigation  return  entering  the  Eel  River  at  the 
present  time  are  small  in  quantity  and  do  not  significantly  impair  the  receiving 
water. 

The  following  tabulation  lists  the  stations  maintained  to  monitor 

surface  water  quality  in  this  basin  and  the  page  on  which  each  is  discussed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Eel  River  near  Dos  Rios  50 

Eel  River  near  McCann  52 

Eel  River  at  Scotia  5^ 

Outlet  Creek  near  Longvale  56 

Eel  River,  Middle  Fork  at  Dos  Rios  58 

Eel  River,  South  Fork  near  Miranda  60 

Van  Duzen  River  near  Bridgeville  62 
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EEL  RIVER  NEAR  DOS  RIOS  (STA.  5d) 
Sampling  Point.  Station  5d  is  located  in  Section  31  of  Township  21  North, 
Range  13  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
in  the  center  of  the  channel  from  the  highway  bridge,  250  feet  upstream  from  the 
confluence  of  Outlet  Creek,  7.5  miles  northeast  of  Longvale,  and  8.5  miles  south 
of  Dos  Rios . 

Period  of  Record.  April  1958  thix)ugh  December  1961. 

Water  Quality  Characteristics.  Past  analyses  identify  the  water  at  Station  5d 
as  good  in  quality,  calcium  bicarbonate  in  character,  soft  to  moderately  hard, 
and  within  drinking  water  standards  for  mineral  content.  At  times  boron  concen- 
trations of  0.5  ppm  are  found,  placing  this  water  in  class  2  for  irrigation. 
Altho\igh  the  source  of  boron  in  this  river  has  not  yet  been  identified,  evidence 
indicates  the  boron  originates  from  geologic  formations  existing  in  the  vratershed 
upstream  fix)m  and  in  the  vicinity  of  this  station.  Runoff  from  numerous  min- 
eralized springs,  probably  of  deep-seated  origin,  also  enter  the  waterway  of  Eel 
River  upstream  from  this  station.  It  has  been  established  that  springs  high  in 
boron  exist  throughout  much  of  the  Clear  Lake  area  which  is  adjacent  to  the  upper 
vatershed  of  this  basin. 

Significant  Water  Quality  Changes .  None 
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WATER  QUALITY  RANGES 


Maxljnujn  of  Record 


Mlnljnum  of  Record 


Mlnlmm  -  1961 


Specific  conductance  (mlcromhofl  at  25'^C) 
Temperature  In  °F 


PH 


3^ 
81t 


7.6 
85 

7-3 


Mineral  confltltuenta  In  parts  per  mlllla 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  {HtX)3) 
Sulfate  (SOr) 
Chloride   (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOa) 


ll*6 
27 


3.9 
2.7 
0.7 
0.0 


0.0 
0.0 
0.01 
U.2 


25 
7.9 

10 
1.2 
5 
132 

18 
7.0 
0.2 
0.1 
O.lt 


0.8 
0.0 
0.1 
0.1 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 

Turbidity 


35 

136 
17 

1,250 


157 
19 


Conform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


WATER    QUALITY    VARIATIONS 


:1 

1.0 

i 

0.6 

I 

0.6 

o.k 

^ 

0.2 

0.0 

si 


500 
It  50 
i»oo 


250 
200 
150 
100 


953        1954        1955        1956        1957 


EEL  RIVER  NEAR  DOS  RIOS  (STA.  NO.  5d) 
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EEL  RIVER  NEAR  McCAM  (STA.  5) 
Sampling  Point.  The  McCann  station  is  located  in  Section  3  of  Township  2  South, 
Range  3  East,  Humboldt  Base  and  Meridian.  Monthly  water  samples  were  collected 
from  the  center  of  the  channel,  from  the  McCann  Bridge  46.5  miles  upstreaim  from 
the  mouth. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics .  Eel  River  water  near  McCann  is  calcium 
bicarbonate  in  chara.ct.er,  class  1  for  irrigation  uses,  with  a  range  from  soft  to 
moderately  hard,  and  consistently  meets  drinking  water  standards  for  mineral 
content.  Boron  decreases  significantly  from  Station  5^-  to  Station  5?  the  down- 
stream station.  Boron  concentrations  at  Station  5  range  from  0  to  0.2  ppm. 
This  decrease  in  boron  between  the  two  stations  is  attributable  to  low  boron 
content  waters  tributary  to  the  Eel  River  between  the  two  stations. 

Significant  Water  Quality  Changes .  None . 


•52- 


WATER    QUALITY    RANGES 


Maximum  of  Record       Minljnum  of  Record 


(taxlmum  -   I'fel 


Specific  conductance  (mlcromhoo  at  25°C) 
Temperature  In  °F 


pH 


ISA 
150 


131 

^5 


Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  CCO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (Cl) 
Nitrate  {NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CSlOj) 


0.7 
0.3 
0.30 


1.6 

1.0 
0.0 
68 
9.0 
1.2 
0.0 
0.0 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


133 
21 

92 


Conform  In 


Radioactivity  in  raicro-ml 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
curies  per  liter 


l.'*3 
0.69 
"♦S-l 
3'*.  6 


WATER    QUALITY   VARIATIONS 


FLOW    NOT    AVAILABLE 


EEL  RIVER  NEAR  McCANN  (STA.  NO.  5) 
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EEL  RIVER  AT  SCOTIA  (STA.  6) 
Sampling  Point.  The  station  on  Eel  River  at  Scotia  is  located  in  Section  5  of 
Township  1  North,  Range  1  East,  Humboldt  Base  and  Meridian.  Monthly  grab 
samples  were  collected  from  the  left  bank  approximately  0.6  mile  downstream  from 
Highway  101  bridge  between  Scotia  and  Rio  Dell  at  the  foot  of  Painter  Street, 
and  about  12  miles  upstream  from  the  mouth,  or  in  low  flows  3OO  feet  upstream 
from  the  Highway  101  bridge  north  of  Rio  Dell . 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  The  water  at  Station  6  is  excellent  in  quality, 
generally  calcium  bicarbonate  in  character,  slightly  hard  to  moderately  hard, 
and  within  the  recommended  limits  for  mineral  content  in  drinking  water. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Maxlinum  of  Record 


Minljntjm  of  Record 


Maxijiium  -   1*1 


Mlninum  -     1961 


Specific  conductance  (micromhoa  at  25°C) 
Temperature  In  °? 


pH 


1*1*1 
83 


18.2 
217 


i:9it 

76 

11.8 
128 

8.S 


Mineral  conatltuenta  in  parts  per  mllllo 
Calcium   (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium   (K) 
Carbonate  (COi) 
Bicarbonate  CHCO3) 
Sulfate   (SOr) 
Chloride  (Cl) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


17 

20 
1.2 
0.3 
0.1*8 

15 


6.3 
2.7 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCOi  in  parts  per  million 
Total 
Noncarbonate 


251* 


Coliform  in  most  probable  number  per  millilite 


Radioactirity  in  micro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


curies  per  lite 


0.73 
1.22 
10.30 

13.90 


7.1* 


0.00 
0.0 

0.1* 
2-5 


WATER    QUALITY    VARIATIONS 
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OUTLKT  CREEK  NEAB  LONGVALE  (STA.  513) 
Seunpling  Point.  The  station  is  located  in  Section  3I  of  Township  21  North, 
Range  13  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  bank,  3OO  feet  downstream  from  the  railroad  bridge,  200  feet  up- 
stream from  the  confluence  with  the  Eel  River,  7.5  miles  northeast  of  Longvale 
and  8.5  miles  south  of  Dos  Rios. 

Period  of  Record.  May  I958  through  December  196O. 

Water  Quality  Characteristics .  Since  inception  of  a  monitoring  station  on 
Outlet  Creek,  waters  have  been  calcium  bicarbonate  in  character,  slightly  to 
moderately  hard  and  within  driaking  water  standards  for  mineral  content.  The 
water  in  Outlet  Creek,  because  of  boron  concentrations,  ranges  from  class  1  to 
class  3  for  irrigation  use.  Boron  usually  exceeds  O.5  ppm  and  periodically 
reaches  values  in  excess  of  2.0  ppm. 

Significant  Water  Quality  Changes.  During  I96O,   boron  concentrations  in  Outlet 
Creek  reached  a  maximum  of  2.1  ppm  in  November  causing  the  -tirater  to  be  class  3 
for  irrigation.  In  I961  the  maximum  boron  concentration  recorded  was  ^.2  ppm. 
This  value  is  also  the  maiximum  of  record  for  boron  at  this  station.  The  high 
concentration  of  boron  is  attributed  to  the  lack  of  dilution  waters  in  Outlet 
Creek.  The  source  of  boron  degradation  to  Outlet  Creek  has  not  as  yet  been 
ascertained.  However,  it  is  believed  that  the  source,  as  in  the  headwaters  of 
the  Eel  River,  is  geologic  formations  and  springs . 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minimum  of  Record 


Maximum  -   I'Sl 


Specific  conductance  (raicromhos  at  25oc) 
Temperature  In  °F 


pH 


390 
81 


7-1 
79 

7-g 


Mineral  constituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron  (B) 
Silica  (SIO2) 


1.5 
0.3 
1..2 


1.8 

0.5 

5 

0.0 

170 

1*2 

7.0 

6.0 

38 

2.U 

0.1. 

0.0 

0.1 

0.1 

k.Z 

0.1 

11* 

13 

229 

53 

29 

10 

152 

36 

6  . 

0.0 

Total  dissolved  solids  in  parts  per  million 

Percent  sodiian 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


1ft 

23 

700 


Conform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


WATER    QUALITY   VARIATIONS 


gs. 


It 


3.0 
2.5 
2.0 
1.5 
1.0 

0.5 
0.0 
uoo 
350 
300 
250 

200 
150 
100 

50 


500 

It  00 


200 
100 


1953  1954  1955  1956  1957 


OUTLET  CREEK  NEAR  LONGVALE  (STA.  NO.  5b) 
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EEL  RIVER,  MIDDLE  FORK  AT  DOS  RIOS  (STA.  5c) 
Sampling  Point.  Station  5c  is  located  in  Section  6  of  Township  21  North,  Range 
13  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  center  of  the  channel  from  the  highway  bridge  0.5  mile  southeast  of 
Dos  Rios  ajid  0.2  mile  upstream  from  the  confluence  with  Eel  River. 

Period  of  Record.  April  I958  through  December  I961. 

Water  Quality  Characteristics.  A  review  of  analyses  of  samples  reveals  water 
at  this  station  to  be  calcium  bicarbonate  in  character,  class  1  for  irrigation, 
soft  to  moderately  hard,  and  to  consistently  meet  drinking  water  standards  for 
mineral  content. 

Significant  Water  Qviality  Changes .  None . 
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WATER    QUALITY    RANGES 


Specific  conductance  (nilcromhos  at  25°C) 
Temperature  in  °T 


PH 


Maximum  of  Record   Minimum  of  Record 


U2 
8.5 


_6^ 


112 
8.3 


103 
1*3 


8.3 
92 


Mineral  conatituenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CSi02) 


151* 
1*3 


32 
9.1* 

15 
1.1 
6 
130 

30 

2k 
0.0 
0.1 
0.3 


15 
5.5 
1.3 
0.9 
0.0 

56 
7.0 
0.3 

0.0 
0.1 
0.0 

7.9 


Total  dissolved  solids  in  parts  per  million 

Percent  sodimi 

Hardness  as  CaCOj  in  parts  per  million 
Ttotal 
Noncarbonate 


61 


11*6 
36 


Collform  in  most  probable  number  per  mlllllite 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid   alpha 
Dissolved  beta 
Solid  beta 


WATER    QUALITY    VARIATIONS 


13 
pS. 


0.7 
0.6 
0.5 

0.1* 

0.3 
0.2 
0.1 
0.0 
350 
300 
250 
200 
150 
100 


0 

2,1*00 

li 

1,600 

^' 

1,200 

600 

1(00 
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EEL  RIVER,  SOUTH  FORK  NEAR  MIRANDA  (STA.  7) 
Sampling  Point.  Station  7  is  located  in  Section  30  of  Township  3  South,  Range 
h   East,  Humboldt  Base  and  Meridian.  Monthly  water  samples  were  collected  from 
the  right  bank,  at  the  USGS  gage  at  Sylvandale  ceimp  grounds  on  U.  3.  Highway  101, 
6  miles  south  of  Miranda  and  about  12  miles  upstream  from  the  confluence  with 
Eel  River. 

Period  of  Record.  April  1951  through  December  196I. 

Water  Quality  Characteristics.  Past  records  show  South  Fork  Eel  River  water  to 
be  excellent  in  quality,  calciim  bicarbonate  in  character,  class  1  for  irrigation, 
soft  to  moderately  hard,  and  ^ri-thin  the  recommended  limits  for  minerals  in 
drinking  water. 

Significant  Water  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Maxljnuin  of  Record       Minimum  of  Record       Maxlmtim  -   1961 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperature  in  °F 


pH 


78 
11.2 


Mineral  conatituenta  In  parts  per  million 
Calcium  (Ca) 
Magnealum  (Mg) 
Sodium  (Na) 
Potassium  h) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (Cl) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOa) 


11.0 
S.3 
6 


5.6 

S7 

2.8 

8.U 

1.9 

9.5 

0.1. 

l.U 

0.0 

6 

5 

ito 

1..0 

8.0 

1.5 

8.0 

0.0 

0.2 

0.0 

0.1 

0.00 

0.2 

Total  dissolved  solids  in  parts  per  million 

Percent  sodiian 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


2li 

I2I1 
lU 

1,500 


0.0 
0.0 


Coliform  in  most  probable  number  per  millilite 

Radioactlvltj  in  ralcro-mlcro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
DlssolTed  beta 
Solid  beta 


2,  too. 


1.22 
0.79 
19.5 
13-5'* 


0.00 
0.00 
0.00 
0.00 


WATER    QUALITY   VARIATIONS 
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VAN  DUZEN  RIVER  NEAR  BRIDGEVILLE  (STA.  5a) 
Seunpling  Point.  The  station  is  located  in  Section  17  of  Township  1  North, 
Range  3  East,  Humboldt  Base  and  Meridian.  14onthly  water  samples  were  collected 
at  the  uses  gage,  from  the  center  of  the  channel  from  the  bridge  on  Highway  36, 
0.3  mile  downstream  from  Pip  Creek,  0.5  mile  upstream  from  Rogers  Creek, 
k   miles  west  of  Bridgeville  and  about  20  miles  upstream  from  its  confluence  with 
Eel  River. 

Period  of  Record.  April  1958  thix)ugh  December  1961. 

Water  Quality  Characteristics.  Water  at  Station  '^a   is  calcium  bicarbonate  in 
character,  class  1  for  irrigation,  ranging  from  soft  to  moderately  hard.  It 
meets  drinking  water  standards  for  mineral  content.  The  quality  of  this  water 
does  not  differ  significantly  from  the  quality  of  Eel  River  water  at  Scotia. 

Significaint  Water  Quality  Changes  .  None . 
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WATER    QUALITY    RANGES 


Maximum  of  Record 


Nlninum  of  Record 


Minimum  -     1961 


Specific  conductance  (micromhos  at  25'^C) 
Temperature  in  °F 


PH 


112 

8.I4 


7.6 

76 


6.5 
76 


Mineral  ccnstltuenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOk) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (P) 
Boron  (B) 
Silica  (3102) 


1.5 
1.0 
0.3 
0.0 
37 
1.9 
0.2 
0.0 
0.0 
0.0 
7.2 


7.5 

1.0 

1.0 

1.0 

3 

0.0 

32 

51* 

7 

6.0 

5.0 

0.2 

o.u 

0.1 

0.1 

0.1 

0.2 

0.0 

Total  dissolved  solids  In  parts  per  million 


Percent  sodium 


Hardness 

Total 
Noncarbonate 


CaC03  in  parts  per  million 


152 

25 


Coliform  in  most  probable  number  per  milliliter 

Radioactivity  in  ralcro-mlcro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Diasolved  beta 
Solid  beta 


0.7'* 

0.00 

0.63 

0.06 

6.30 

0.0 

0.2 

0.00 

WATER    QUALITY    VARIATIONS 


350 

300 

rs 

250 

200 

as 

150 

"J 

100 

i.^ 

50 

3,500 

3,000 
2,500 


VAN  DUZEN  RIVER  NEAR  BRIDGEVILLE  (STA.  NO.  5a) 
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Mattole  River-Mendocino  Coast  Unit 

The  unit  is  comprised  of  several  noncontiguous  watersheds  draining 
the  south  coastal  portion  of  Region  1  and  includes  the  following  rivers: 
Mattole,  Noyo,  Big,  Navarro,  and  Gualala.   These  rivers  drain  approximately 
1,290  square  miles  of  predominantly  mountainous  coast  lajid  with  less  than  one 
percent  of  the  area  being  valley  and  mesa  lands .   The  combined  mean  seasonal 
nmoff  of  these  rivers  is  estimated  to  exceed  2,^4-30,000  acre-feet. 

Present  development  in  this  area  is  dependent  on  the  lumber  industry 
and  to  a  limited  extent  on  stock  raising.  Water  development  is  largely  on  an 
individ\ial  basis  with  a  few  small  public  agencies  formed  to  develop  ajid  dis- 
tribute domestic  and  municipal  supplies.   Waste  discharges  from  lumber  indus- 
tries and  small  communities  have  not  created  any  significant  water  quality  im- 
pairment problems  in  these  basins. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 
monitor  quality  of  surface  water  in  this  unit  and  the  page  on  which  each  is 
discussed. 


Monitoring  Station 

Mattole  River  near  Petrolia 

Noyo  River  near  Fort  Bragg 

Big  River  near  mouth 

Navarro  River  near  Navarro 

Gualala  River,  South  Fork  near  Annapolis 


Page 

Number 

of 

Station 

Discussion 

66 

68 

70 

72 

7h 
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MATTOLE  RIVER  NEAR  PETROLIA  (STA.  7a) 
Sampling  Point.  Station  7a  is  located  in  Section  11  of  Township  2  South,  Range 
2  vVest,  Humboldt  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  right  bank  at  the  USGS  gage,  0.2  mile  do\mstream  from  Clear  Creek,  1.3  miles 
upstream  from  North  Fork,  1.2  miles  southeast  of  Petrolia,  Humboldt  County,  and 
about  5  miles  upstream  from  the  mouth. 

Period  of  Record.  January  1959  through  December  1961. 

Water  Quality  Characteristics.  Water  at  Station  7a-  is  calcium  bicarbonate  in 
character,  excellent  in  quality,  class  1  for  irrigation,  soft  to  moderately 
hard,  and  within  mineral  standards  for  drinking  water. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Maxlraum  of  Record       Minimum  of  Record       Maxljiiuni  -   1''61 


Specific  conductance  (mlcromhoa  at  25<^C) 
Temperature  In  '^F 


pH 


76 

IS. 
136 


8.? 


Mineral  confltltuenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  CHCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


13 

36 

3.6 

5A 

3.'t 

9.1 

0.7 

1.3 

0.0 

h 

I15 

12k 

8.6 

21 

2.8 

5.5 

0.0 

0.2 

0.0 

0.1 

0.0 

0.1 

Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCOj  in  parts  per  million 
Total 
Noncarbonate 


Colifom  in  most  probable  number  per  raillilite 


Radioactivity  in  mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


o-micro  curies  per  liter 


0.00 
0.00 
0.00 


0.16 
0.96 


WATER    QUALITY   VARIATIONS 


350 

1°" 

300 

!f.. 

250 

•a- 

200 

as 

150 

100 

M 

;;;' 


r.i 


i-- 


1,100 
1,000 

i 

900 

800 

I 

700 

JO 

600 
500 

too 

300 

200 

MATTOLE  RIVER  NEAR  PETROLIA  (STA.  NO.  7a) 
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NOYO  RIVER  NEAE  PORT  BRAGG  (STA.  lOc) 
Sampling  Point.  Station  10c  is  situated  in  Section  10  of  Township  l8  North, 
Range  17  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
at  the  Fort  Bragg  Municipal  Water  Supply  intake  located  approximately  five  miles 
upstream  from  the  mouth. 

Period  of  Record.  January  1959  through  December  1961. 

Water  Quality  Characteristics.  VJater  in  this  stream  is  a  bicarbonate  type  with 
calcium  as  its  major  cation.  The  water  is  soft  to  slightly  hard.  Concentrations 
of  mineral  constituents  included  in  the  analyses  indicate  that  the  water  is 
suitable  for  drinking  and  class  1  for  irrigation. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Specific  conductance  (mlcromhoa  at  250C) 
Temperature  In  °F 


pH 


Maximum  of  Record 


Miniinuin  of  Record 


Maxiraun  -   l*! 


It3 
8.2 


Mineral  conatltuenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate   (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


6.1 
13 


0.6 
0.8 
0.3 


7.6 
2.9 

k.k 


0.0 
0.0 
0.0 


0.6 

0.1 
0.2 


13 

3.3 
k.k 
0.9 
0.0 
50 

3.1* 


Total  dlssolTed  solids  In  parts  per  million 

Percent  sodlian 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


CollTorm  in  most  probable  number  par  milliliter 

Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


2, too. 


0.50 
12.05 

10.  U 


0.00 
0.10 
2.U 
0.00 


0.3i 
o.kS 

0.0 
10.lt 


0.00 

0.16 

0.0 

0.0 


WATER    QUALITY   VARIATIONS 


s.-g 


NOTE-  July,  August,  and  September  1959 
sajnples  influenced  by  sea  water. 
July  kkO;   August  1*93;    Sept.    56IO 


17=-- 
15c 

IOC 


1953  1954 


1956  1957 


1959  (960         r        1961 


NOYO  RIVER  NEAR  FORT  BRAGG  (STA.  NO.  10c) 
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BIG  RIVER  NEAR   MOUTH  (STA.  8c) 
Sampling  Point.   Station  8c  is  located  in  Section  2U,  Township  17  North,  Range 
17  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  sainples  were  collected 
from  the  right  bank  approximately  12  miles  upstream  from  the  mouthy  about  9 
miles  east  of  Mendocino. 

Period  of  Record.  January  1959  throiigh  December  1961. 

V/ater  Quality  Characteristics.  Water  at  Station  8c  is  excellent  in  quality, 
calcium  bicarbonate  in  character,  soft  to  moderately  hard  and  within  drinking 
water  standards  for  mineral  content.  Although  it  is  class  1  for  irrigation 
throughout  the  year,  boron  has  exceeded  the  maximum  recommended  concentration 
of  0.5  ppm  at  various  times.  The  source  of  the  boron  in  this  stream  has  not  as 
yet  been  ascertained. 

Significant  Water  Quality  Changes.  A  mEiximum  concentration  for  boron  of  1.0  ppm 
was  recorded  in  July  196O. 
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WATER  QUALITY  RANGES 


Maxlnun  of  Record   KinijBum  of  Record 


Maximum  -  1'61 


Minimum  -  1961 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperat\ire  in  °F 


PH 


Mineral  constituents  in  parts  per  milllo 
Calcium  CCa) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassi™  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (P) 
Boron  (B) 
Silica  (SiOj) 


2.8 
0.0 
127 

Ik 

16 
1.0 
0.2 


h.5 
0.7 
0.0 

1.0 

5.5 

0.0 
0.0 
0.0 

Ik 


Total  dissolved  solids  in  parts  per  million 

Percent  sodltan 

Hardness  as  CaCOj  In  parts  per  million 
Total 
Noncarbonate 


l,Wto 


Colifonn  in  most  probable  number  per  milllllte 

Radioactivity  in  micro-micro  curies  par  liter 
I>lssolTed  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.63 
6.5 

11. l 


0.0 

0.09 

0.00 

0.0c 


WATER    QUALITY    VARIATIONS 


a       0.1 
■^       0.0 


I.ii 


g.'g 


I 

1 

"J 

1 

L 

1 

r] 

200 
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1 
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/' 

■■ 

' 

/ 

] 
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1 

1 
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1: 

1 
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1 

) 

i 

1 

/ 

75 
5C 
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r. 

1 

! 

|1 

1  !    ! 

'im 
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1 
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lllllllllll 

1 Hi 

III! 

1 

ill 

FLOW  NOT  AVAILABLE 


BIG  RIVER  NEAR  MOUTH  (STA.  NO.  8c) 
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NAVARRO  RIVER  NEAR  NAVARRO  (STA.  8b) 
Sampling  Point.  Navarro  River  sampling  Station  8b  is  located  in  Section  7  of 
Township  15  North,  Range  l6  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab 
samples  were  collected  from  the  left  bank  at  the  USGS  gage,  2.7  miles  downstream 
from  North  Fork,  5-^  miles  upstream  from  the  mouth  and  6.6  miles  west  of 
Navarro . 

Period  of  Record.  January  1959  through  December  1961. 

Water  Quality  Characteristics.  Analyses  of  samples  from  the  Navarro  River 
indicate  that  the  water  is  calcium-magnesium  bicarbonate  in  character  and 
ranges  from  soft  to  slightly  hard.  Concentrations  of  mineral  consitiuents  in- 
cluded in  the  analyses  are  within  drinking  water  and  class  1  irrigation 
requirements • 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minljnum  of  Record 


Maximum  -  1961 


Minimum  -  1961 


Specific  conductance  (mlcromhoa  at  25°C) 
Temperature  In  °F 


pH 


132 

7.9 


Mineral  conatltuenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  CHGO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Kltrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


7.2 

2.0 
1.0 
0.0 
38 
5.0 
6.0 
0.0 
0.0 
0.0 


0.5 

0.1 

0.3 

18 


7.3 

2.0 
1.2 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodlun 

Hardness  as  CaCX)3  In  parts  per  million 
Total 
Noncarbonate 

Turbidity 


32 
126 


0.0 

0.0 


Colifom  In  most  probable  number  per  mlllillte 

Radioactivity  In  ralcro-mlcro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.00 
0.00 
0.00 
0.00 


0.15 

0.00 

0.1i5 

0.00 

2.i 

0.0 

9.6 

0.0 

WATER    QUALITY   VARIATIONS 


0.30 
0.25 

0.20 
0.15 
0.10 

0.05 
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s.-g 
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GUAIALA  RIVER,  SOUTH  FORK  NEAR  ANNAPOLIS  (STA.  9a) 
Sampling  Point.   Station  9a  is  located  in  Section  21  of  Township  10  North, 
Range  lU  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  bank  at  the  USGS  gage,  1,000  feet  dov/nstrcam  from  \Vheatfield  Fork 
Gualala  River,  k.Q   miles  west  of  Annapolis,  and  about  8  miles  upstream  from  the 
mouth. 

Period  of  Record.  January  1959  through  December  I961. 

Water  Quality  Characteristics .  The  water  is  calci^um-magnesium  bicarbonate  in 
character,  is  slightly  to  moderately  hard,  and  exhibits  high  turbidity  during 
peak  flow.  The  water  is  class  1  for  irrigation  and  concentrations  of  mineral 
constituents  included  in  the  analyses  indicate  that  it  is  within  drinking  water 
stajidards. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maxinun  of  Record 


NlnljBum  of  Record 


Mlnimwi  -  1961 


SpeclTlc  conductance  (mleromhos  at  SS^C) 
Temperature  in  °P 


pH 


77.3 

k5 

7.3 
75 

7.0 


290 


72 


11.3 

7 

8.1 


127 


1.5 

7.3 


Mineral  conatituenta  in  parte  per  million 
Calcium  (Ca) 
Magnesiun  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NC3) 
nuoride  (F) 
Boron  (B) 
Silica  (Si02) 


3.6 
0.9 
0.0 

36 

7.0 


28 
11 
15 
l.U 
2.0 
156 


0.2 

0.0 

0.0 


Total  diseolTed  solids  in  parts  per  million 
Percent  eediijn 


Hardness 
Total 
Noncarbonate 


CaC03  in  parts  per  mllllo 


199 
23 


Colifom  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


■'■37 


0.00 
0.00 
0.00 
0.00 


0.00 

0.09 
1.9 
e.o 


WATER    QUALITY   VARIATIONS 


0.20 
0.15 
0.10 
0.05 
0.00 


GUALALA  RIVER,  SOUTH  FORK  NEAR  ANNAPOLIS  (STA.  NO.  9a) 
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Russian  River  Basin 

The  Russian  River  Basin  lies  in  the  southern  end  of  the  North  Coastal 
Region  (No.  l)  and  covers  about  1,500  square  miles  of  which  approximately  1,200 
are  mountains  and  foothills  and  the  remainder  valley  and  mesa  lands.  The  water- 
shed is  bounded  on  the  east  by  the  Cow  Mountain  Range  and  on  the  west  by  the 
Coastal  Range.  V/aters  draining  from  the  watershed  flow  into  the  Pacific  Ocean 
at  Jenner,  approximately  15  miles  downstream  from  Guemeville.  The  Russian 
River  has  a  mean  annual  discharge  of  approximately  1,500,000  acre-feet.  Approx- 
imately 180,000  acre-feet  of  Main  Stem  Eel  River  water  annually  is  withdrav-Ti 
from  Lake  Pillsbury,  passed  through  the  Potter  Valley  Powerhouse  for  power  gen- 
eration, and  discharged  into  the  Russian  River  watershed. 

The  most  prominent  uses  of  surface  waters  in  this  basin  are  recrea- 
tional and  industrial.  The  Russian  River  valley  area  contains  a  large  number  of 
recreational  facilities  for  boating,  swimming,  and  fishing.  Logging  and  lumber 
operations  and  food  processing  comprise  the  major  industrial  uses  of  water. 
Approximately  3OO  square  miles  of  the  Russian  River  drainage  basin  are  potential 
agricultural  lands . 

Most  water  users  in  the  Russian  River  Basin  discharge  waste  to  the 
river  in  quantities  less  than  0.5  mgd  (million  gallons  per  day).  Three  users, 
the  Masonite  Corporation,  the  City  of  Ukiah,  and  the  City  of  Santa  Rosa,  dis- 
charge wastes  in  q\xantities  over  O.5  mgd  to  the  Russian  River  or  its  tributaries- 
During  the  11-year  period  of  quality  record  on  the  Russian  River,  none  of  these 
waste  discharges  have  seriously  impaired  the  quality  of  surface  waters. 
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The  following  tabulation  lists  the  stations  maintained  to  monitor 

quality  of  surface  water  in  this  basin  and   the  page  on  which  each  is  discussed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Russian  River  near  Hopland  78 

Russian  River  near  Healdsburg  80 

Russian  River  at  Guemeville  82 
Russian  River,  East  Fork  at 

Potter  Valley  Powerhouse  8^1- 
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RUSSIAN  RIVER  NEAR  HOPLArffi  (STA.  8a) 
Sampling  Point.  Station  8a  is  located  in  Section  36  of  Township  1^+  North,  Range 
12  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  vrere  collected  at 
Largo  Road  bridge  site,  0.6  mile  east  of  Highway  101,  and  3.8  miles  north  of 
Hopland . 

Period  of  Record.  April  1951  through  December  1961. 

Water  Quality  Characteristics.  Analyses  show  Russian  River  at  Station  8a  to  be 
generally  calcium -magnesium  bicarbonate  in  character,  soft  to  moderately  hard, 
and  chemically  smtable  for  drinking  water.  The  qimlity  of  water  at  Station  8a 
does  not  differ  significantly  from  the  quality  at  Potter  Valley  Powerhouse 
(Station  10a).  Boron  frequently  causes  the  water  at  Station  8a  to  be  class  2 
for  irrigation.  Highly  mineralized  spring  runoff  and  solution  of  minerals  from 
geologic  fonnations  in  tributary  streams  are  the  source  of  the  boron  in  this 
river. 

Significant  Water  Quality  Changes.  The  water  was  class  1  for  irrigation  during 
all  months  of  i960  and  I961  except  in  January  I96O  and  December  I961.  During 
these  months  the  boron  concentrations  of  O.7  ppm  and   0.6  ppm,  respectively, 
placed  the  water  in  class  2  for  irrigation. 
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WATER    QUALITY    RANGES 

Iteo 

Maximum  of  Record 

Minimum  of  Recorc 

Maximum  -   1961 

Minimum  -     1961 

Specific  conductance  (nicromhos  at  25oC) 

Temperature  In  °F 

DlasolTed  oxygen  In  parta  par  million 
Percent  saturation 

pH 

271* 
81* 
llt.O 

150 

8.1* 

120 

1*2 

7.0 
68 

6.1* 

201 

72 

11.5 
106 

7-7 

157 

1*8 

7.8 
70 

7.3 

Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium   (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  {HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 

21 

lit 

lit 
2.0 

13 
11*2 

11 
10.0 
1.8 

0.3 
0.80 

17 

11 
5.5 
l*.3 
0.5 
0.0 

62 

1.0 
1.2 
0.3 
0.0 
0.0 

7.3 

20 
7.8 
9.2 
1.1* 
0.0 
112 
8.6 
5.5 
1.5 
0.2 
0.6 

12 

18 
6.8 
5.2 
0.9 
0.0 

76 
8.0 
1.5 
0.6 
0.0 
0.1 
9.3 

Total  dlssolTed  solids  in  parts  per  million 

Percent  sodiun 

Hardness  as  CaCQi  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 

161 
3'» 

116 

12 

600 

71 
10 

52 

0.0 
0.0 

119 
20 

93 

7 

Uo- 

93 
13 

69 

2 

Collfomi  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
WssolTBd  beU 
Solid  beta 

s.7,000 

1.22 
0.59 
13.91 

<  0.01*5 

0.00 
0.00 
0.00 

n  nn 

2,1*00. 

0.30 
0.1*5 
3.1* 

Q.g 

0.23 

0.00 
0.00 
0.1 

].5 

WATER    QUALITY   VARIATIONS 
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RUSSIA!}  RIVER  NEAR  HEALDGBURG  (STA.  9) 
Sampling  Point.  Healdsburg  station  is  located  in  Section  22  of  Township  9 
North,  Range  9  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  v/ere 
collected  from  the  left  bank  at  the  USGS  gage,  2  miles  east  of  Healdsburg  and 
3.5  miles  upstream  from  Dry  Creek. 

Period  of  Record.  April  1951  through  December  1961. 

Water  Quality  Characteristics .  Russian  River  water  at  Station  9  is,  with  the 
exception  of  boron,  good  to  excellent  in  quality,  calcium  bicarbonate  to  magne- 
sium bicarbonate  in  character,  ranges  from  soft  to  moderately  hard  and  meets 
drinking  ^^fater  standards  for  mineral  content.  Prior  to  1956,  boron  concentra- 
tions often  exceeded  the  limit  for  class  1,  euid  at  times  class  2,  irrigation 
water.  The  major  soixrce  of  excess  boron  was  detected  to  be  an  indistrial  dis- 
charge, which  was  discontinued  in  September  1956.  Following  its  removal,  boron 
concentrations  have  remained  below  1.0  ppm.  Dissolved  minerals  are  found  in 
slightly  higher  concentrations  at  Station  9  than  at  the  upstream  Station  8a. 

Significant  Water  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Maxljnuin  of  Record 


NlnijBum  of  Record 


Mlnljnuin  -     1961 


Specific  conductance  (mlcromhoe  at  2S°0) 
Temperature  in  "^F 


PH 


1*5 
7.0 


Mineral  constltuenta  in  parts  per  millio 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HOO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


1.6 
0.3 
^.3 


10 

5.1 
3.2 
0.8 
0.0 
58 
2.9 
1.5 
0.0 
0.0 

0.06 

5.6 


23 

9.2 
5.6 
1.0 
0.0 
102 


Total  dissolved  solids  in  parts  per  nlllion 


Percent  sodiixn 


201* 
36 


61* 


Hardness 
Total 
Noncarbonate 


CaC03  in  parts  per  millio 


Conform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
DlssolTod  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.93 
0.91 
33.36 

13.22 


0.00 
0.00 
0.00 

0.00 


0.17 
0.91 
3.0 

T.l 
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RUSSIAM  RIVER  AT  GUERKEVILLE  (STA.  10 ) 
Sampling  Point.  Station  10  is  located  in  Section  32  of  Township  8  North,  Range 
10  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  at 
the  State  Highway  12  bridge  in  Guemeville,  and  about  13  miles  upstreeun  from  the 
mouth. 

Period  of  Record.  April  1951  through  December  196I. 

Water  Quality  Characteristics.  Water  at  Station  10  is  calcium-magnesium 
bicarbonate  in  character,  soft  to  very  hard,  and  within  drinking  water  standards 
for  mineral  content.  As  at  all  stations  in  the  Russian  River  Basin,  boron  con- 
centrations have  often  been  in  excess  of  class  1  irrigation  limits.  Prior  to 
1957,  boron  was  frequently  found  in  excess  of  class  2  irrigation  requirements. 
After  the  source  of  excess  boron  mentioned  in  the  discussion  of  Station  9  was 
removed  in  September  1956,  boron  concentrations  decreased  significantly.  Boron 
has  not  been  detected  in  excess  of  O.5  ppm  since  195^^  as  contrasted  to  the 
maximum  of  3-0  ppm  reported  in  October  1955' 

Significant  V/ater  Qxiality  Changes  .  None . 
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WATER    QUALITY    RANGES 


Iten 


Maximum  of  Record       Nlnljauin  of  Record 


Maximum  -    1961 


Specific  conductance  (ralcromhos  at  25°C) 

Temperature  In  °F 

Dlaoolved  oxygen  In  parte  per  million 
Percent  saturation 

PH 


15.1* 
132 


281 
76 


Mineral  constltuento  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  {HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
nuoride  (F) 
Boron  (B) 
Silica  (Si02) 


2.5 

0.0 
li(6 


23 

11 
6.5 
1.1 

0.0 

96 
8.0 

2.5 

0.7 

0.1 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCOj  In  parts  per  million 
Total 
Noncarbonate 


2Sd 
23 

232 

61 

2,300 


Conform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


7,000. 
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RUSSIAN  RIVER,  EAST  FORK  AT  POTTER  VAJXEY  POWERHOUSE  (3TA.  10a) 
Sampling  Point.   Station  10a  is  located  in  Section  6  of  Township  17  North, 
Range  11  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  for  quality- 
analyses  were  collected  from  the  tailrace  of  the  PG&E  powerhouse,  three  miles 
northeast  of  the  town  of  Potter  Valley. 

Period  of  Record.  June  1951  through  December  1961. 

Water  Quality  Characteristics.  Water  at  Station  10a  is  calcium  bicarbonate  in 
character,  soft  to  moderately  hard  and  within  drinking  water  standards  for  min- 
eral content.  As  at  Station  8a,  boron  frequently  causes  the  water  to  be  class  2 
for  irrigation  use.  Water  at  this  station  is  comprised  of  water  exported  from 
the  Main  Stem  Eel  River  Basin.  Boron  in  waters  at  this  station  originates  in 
geologic  formations  and  mineralized  springs  along  the  upper  reaches  of  Main  Stem 
Eel  River. 

Significant  Water  Quality  Changes.  During  196O  and  I961,  boron  exceeded  the 
upper  limit  for  class  1  irrigation  water  only  once.  A  value  of  l.k   ppm  was  re- 
corded in  December  I961  which  caused  the  water  to  be  class  2  for  irrigation. 
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WATER     QUALITY    RANGES 


H&xLmuin  of  Record 


Mlnljnum  of  Record 


Haxljiiuin  -   I'fel 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperature  in  °F 


PH 


Mineral  conatituente  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^j 
Chloride  CCl) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


12 
1.6 
0.0 
129 
8.1* 
9.0 
0.5 
0.2 


12 
3.2 
2.T 
0.3 
0.0 

1*6 

3.8 

0.0 
0.0 
0.0 
0.0 


5.0 

1*.9 

5.8 

1».0 

0.9 

0.7 

0.0 

0.0 

J9 

51. 

7-0 

5.8 

5.2 

0.7 

0.5 

0.0 

0.2 

0.0 

0.5 

0.1 

Total  dissolved  solids  in  parts  per  million 


Percent  sodiian 


Hardness 
Total 
Noncarbonate 


CaCO^  in  parts  per  milllo 


Colifora  in  most  probable  number  per  millillte 


Radioactivity  In  ralcro-mic 
Dissolved   alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


curies  per  liter 


21.11 
_iU,2i_ 


0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.0 


WATER    QUALITY   VARIATIONS 
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RUSSIAN  RIVER,  EAST  FORK  AT  POTTER  VALLEY  POWERHOUSE  (STA.  NO.  10a) 
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San  Francisco  Bay  Region  (No.  2) 

One  of  the  most  highly  indiostrialized  regions  of  California  is  encom- 
passed by  the  boundaries  of  the  San  Francisco  Bay  Region.  The  region  contains 
approximately  4,^4-00  square  miles  in  the  north  central  coastal  portion  of  Cali- 
fornia and  includes  the  industrial  and  mvinicipal  complexes  of  the  City  of  San 
Francisco,  the  Peninsxila,  San  Jose,  and  the  East  Bay  commimities . 

Prominent  among  the  physical  features  of  the  region  is  the  outstanding 
natural  harbor  consisting  of  San  Francisco  Bay,  San  Pablo  Bay,  and  that  portion 
of  Suisun  Bay  below  Antioch.  This  harbor  is  the  focal  point  of  numerous  valley 
basins  drained  by  the  watercourses  tributaiy  to  the  bay.  These  valleys  are  in- 
terspersed and  parallel  the  mountains  and  foothills  of  the  Coast  Range,  which 
rise  from  sea  level  to  elevations  of  over  14-, 000  feet  and  cover  two-thirds  of  the 
bay  region. 

Estimated  mean  annijal  surface  runoff  is  l,2i»-5^000  acre-feet  in  this 
region.  To  maintain  a  surveillance  on  quality  of  surface  ininoff  in  this  area, 
five  monitoring  stations  are  maintained  on  five  streams .  The  monitored  streams 
are  Napa  River,  Alameda  Creek,  Arroyo  del  Valle,  Coyote  Creek  and  Los  Gaxos 
Creek. 

Analyses  of  samples  collected  fix)m  streams  in  the  San  Francisco  Bay 
Region  indicate  bicarbonate  type  waters  with  generally  no  predominant  cation. 
Although  precipitation  during  I96O  and  I961  was  generally  below  normal  in  this 
region,  only  minor  changes  in  qviallty  were  detected. 
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Napa  River  Basin 

Napa  River  drains  a  watershed  area  of  426  square  miles  located  at  the 
north  end  of  San  Francisco  Bay  Region.  The  river  flows  southward  through  Napa 
Veilley  and  discharges  into  San  Pahlo  Bay.  Average  emnual  discharge  of  Napa 
River  is  estimated  to  be  186,300  acre-feet. 

Napa  River  Basin  includes  approximately  157  square  miles  of  fertile 
valley  and  mesa  land.  AgricultursLl  pursuits  are  the  major  users  of  water  and 
are  the  dominant  economic  enterprises  of  the  basin.  However,  industrial  and 
xirban  development  has  accelerated  rapidly  in  the  last  decade  and  these  are  play- 
ing a  proportionately  larger  role  in  the  economy  of  the  valley. 

Numerous  wastes  from  individual  domestic,  industrial  and  agricultural 
sources,  and  several  community  collection  systems  discharge  into  Napa  River. 
None  of  these  waste  discharges  individually  exceed  0.3  mgd,  except  for  the  Napa 
Co\mty  Sanitation  District  discharge  of  k-.l  mgd.  The  latter,  however,  is  trib- 
utary to  the  tidal  reach  of  the  river. 

A  surface  water  sampling  station  is  maintained  on  Napa  River  near 
St.  Helena  to  monitor  quality  of  runoff  from  this  basin. 
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NAPA  RIVER  NEAR  ST.  HELENA  (STA.  72) 
Sampling  Point.  Station  72  is  located  in  Section  32  of  Township  8  North,  Range 
5  West,  Mt.  Diablo  Base  Eind  Meridiem.  Monthly  grab  samples  were  collected  at 
the  center  of  the  stream,  from  the  highway  bridge  0.2  mile  downstream  from  the 
USGS  water  stage  recorder.  This  gage  is  located  1.0  mile  east  of  Highway  128 
and  2.5  miles  southeast  of  St.  Helena. 

Period  of  Record.  December  1951  throxigh  December  I96I. 

Water  Quality  Characteristics.  Chemical  classification  of  past  analyses  show 
Napa  River,  at  this  station,  to  vary  in  character  from  calcivmi-bicarbonate  to 
calci\m- sodium  bicarbonate.  Flow  past  Station  72  has  met  the  cirteria  for 
class  1  irrigation  supply,  except  for  boron  which  generally  ranges  from  0.1  ppm 
to  1.0  ppm.  Boron  in  waters  entering  Napa  River  is  probably  derived  from  the 
geologic  formations  comprising  the  earth's  mantle  in  this  watershed.  Hardness 
ranges  from  soft  to  moderately  hard  and  concentrations  of  minerals  in  this  water 
are  within  the  limits  for  drinking  water. 

Significant  Water  Quality  Changes.  The  boron  content  reached  a  record  high  for 
this  station  in  October  I960.  The  value  recorded  was  I.9  ppm.  For  three  con- 
secutive months  in  I961  (September,  October,  November),  dissolved  oxygen  at  this 
station  dropped  below  5  PPm  (the  minimvan  concentration  recommended  for  mainte- 
nance of  fresh  water  fish  life).  A  minimum  value  record  of  0,7  ppm  was  recorded 
in  October  I961. 
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WATER    QUALITY    RANGES 


MaxLnum  of  Record 


Nlnljoum  of  Record 


Specific  conductance  (micromhoa  at  25°C) 
Temperature  in  °T 


PH 


15.0 
175 

8.2 


Mineral  conatituents  in  parta  per  million 
Calclim  (Ca) 
Magnesiiun  (Hg) 
Sodium  (Na) 
Potassiun  (K) 
Carbonate  CpO-j) 
Bicarbonate  (H(Xl3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (?) 
Boron  (B) 
Silica  CSi02) 


36 
8.3 


>*.9 
6.5 
1.8 

0.0 


0.1 
0.1 
0.05 


2.7 
0.0 
200 
18 
31 

o.k 
0.9 

^3 


62 

16 
9.0 
0.1 
0.0 
0.1 
_22 


Total  dissolved  solids  in  parts  per  nilllon 

Percent  sodl\an 

Hardness  as  CaC03  in  parts  per  million 
Tbtal 
Noncarbonate 

Turbidity 


253 


106 


Conform  in  most  probable  number  per  milliliter 


Radioactivity  in  rale 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


o-micro  curies  per  liter 


0.1+8 
0.U8 
17.  U 

10.3 


0.00 
0.00 
0.00 
0-00 


0.07 
0.15 
9.5 

10.3 


0.00 
0.00 
2.0 


WATER    QUALITY   VARIATIONS 
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Alameda  Creek  Basin  I 

Alameda  Creek  watershed  is  located  east  of  and  drains  into  the  southern 
arm  of  San  i-'rancisco  Bay.  The  drainage  basin  encompasses  about  65^  square  miles 
consisting  largely  of  mountains  ajid  foothills  of  the  Diablo  Range.  Livermore 
Valley  is  the  principal  valley  area.  Meaji  seasonal  natural  runoff  for  Alameda 
Creek  Basin  is  about  130,700  acre-feet.  There  are  numerous  water  supply  devel- 
opments in  this  watershed  which  greatly  affect  the  runoff  characteristics  of 
Alameda  Creek. 

Agricultural  development  is  still  significant  in  the  valley  areas  of 
the  basin;  however,  urban,  industrial,  and  commercial  growth  has  been  given  con- 
siderable impetus  by  the  expanding  East  Bay  economy.   Surface  water  in  the  basin 
is  insufficient  to  meet  present  demands,  and  additional  imported  water  supplies 
will  be  needed  to  sustain  the  present  rate  of  growth. 

Numerous  waste  discharges,  originating  from  industrial  and  municipal 
developments,  are  discharged  into  the  Alameda  Creek  watershed  waterways.  Major 
waste  discharges  in  this  watershed  which  are  located  above  the  most  downstream 
monitoring  station  and  their  daily  outflows  are: 

City  of  Livermore  1.0  mgd 

City  of  Pleasanton  0.6  mgd 

Parks  Air  Force  Base  O.5  nigd 

Rickenbacker  Dairy  O.32  -  1.29  mgd 

The  following  tabulation  lists  the  stations  maintained  to  monitor 

quality  of  surface  water  in  this  basin  and  the  page  on  which  each  is  discussed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Alameda  Creek  near  Niles  9^ 

Arroyo  del  Valle  at  V.  A.  Hospital  96 


.92- 


ALAMEDA  CREEK  NEAR  NILES  (STA.  73) 
Sampling  Point.  The  sampling  point  for  this  station  is  located  in  Section  15, 
Township  k   South,  Range  1  West,  Mt.  Diablo  Base  and  Meridian.  Daily  composite 
and  monthly  vrater  samples  were  collected  at  the  right  bank  at  the  concrete  con- 
trol structure  of  the  USGS  gaging  station  located  0.2  mile  downstream  from  the 
railroad  bridge  and  1.2  miles  northeast  of  Niles. 

Period  of  Record.  December  1951  through  December  I961.  The  stream  is  dry  a 
portion  of  each  year;  consequently,  data  are  not  available  for  all  months. 

Water  Quality  Characteristics.  Since  the  inception  of  a  monitoring  station  on 
this  stream  the  water  has  been  bicarbonate  in  character  with  none  of  the  major 
cations  of  calcium,  magnesium,  or  sodium  being  predominant.  Fluctuation  in  con- 
centrations of  total  dissolved  solids,  boron  or  both,  ca\ases  the  water  to  range 
from  class  1  to  class  2  for  irrigation.  The  water  is  moderately  hard  to  very 
hard,  and  ajialyses  indicate  that  it  is  chemically  svii table  for  drinking. 

Signif icBJit  Water  Quality  Changes .  Except  in  September  I96O,  boron  exceeded 
0.5  ppm  during  I96O  and  196I  placing  the  water  in  class  2  for  irrigation. 
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WATER    QUALITY    RANGES 


HaxLnun  of  Record 


Mlnljaum  of  Record 


Maxlrauiii  -   1961 


Minimum  -     1961 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperature  In  °F 


PH 


l.OUO 

67 

12.7 
112 


8.9 
96 


Mineral  conatltuento  In  parta  per  million 
Calcium  (Ca) 
Magnesium  (Kg) 
Sodium   (Na) 
Potassium   (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron  (B) 
Silica  (SIO2) 


136 

18 

23 
li79 
222 
210 

23.0 
0.5 


33 
9 

0.0 
0.0 
0.21 
2.9 


2.0 

33lt 

IU7 
91 
0.6 
0.3 


Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 

Turbidity 


1*71* 
366 


12 

56 
5 

0.3 


63I4 
31 


Colifom  In  I 


Radioactivity  In  ral 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  mllllllte 
■micro  curies  per  liter 


0.65 
2.82 

13. 1*7 
r?.kk 


0.2 


0.00 
0.00 
0.00 
000 


WATER    QUALITY   VARIATIONS 


1.50 

1.25 
1.00 
0.75 
0.50 
0.25 
0,00 
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ARROYO  DEL  VALLE  AT  VETERANS  ADMINISTRATION  HOSPITAL  (STA.  71 ) 
Sampling  Point.  The  location  of  this  station  is  Section  k,   Township  h-   South, 
Range  2  East,  Mt.  Diablo  Base  ajid  Meridian.  Daily  composite  and  monthly  grab 
samples  were  collected  from  the  right  bank  at  the  USGS  gage,  adjacent  to  Arroyo 
Roaxi.  The  gage  is  located  immediately  upstream  from  the  Veterans  Administration 
Hospital  bridge,  approximately  h.^   miles  south  of  Livennore. 

Period  of  Record.  July  I958  thro\3gh  December  1961.  Arroyo  del  Valle  is  dry 
during  a  portion  of  each  year  and  water  quality  data  are  not  available  for  all 
months . 

Water  Quality  Characteristics.  A  review  of  the  analyses  show  that  this  water 
consistently  contains  a  predominance  of  bicarbonate  smions.  The  major  cations, 
calcium,  magnesium,  ajid  sodium,  are  approximately  equal  in  significajice.  This 
water  met  class  2  irri^tion  requirements  except  during  August  1959?  January 
and  December  of  I96O,  and  January  I96I  when  the  boron  content  exceeded 
2.0  ppm.  Hardness  varies  from  moderately  hard  to  very  hard.  Concentrations  of 
mineral  constitue.nts  included  in  the  analyses  are  within  the  limits  for  drixiking 
water . 

Significant  Water  Quality  Changes.  Maximum  values  of  record  for  specific  con- 
ductance (1760  micromhos)  and  boron  (3-3  PPm)  were  established  in  January  I96I. 
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WATER    QUALITY    RANGES 


MaxLjiiun  of  R«cord 


NlnlAum  of  Record 


Specific  conductance  (mlcromhoa  at  25*'C) 
Temperature   In  °F 


pH 


258 
1*5 


1,760 


12.1* 
159 


■.5 


I.. 5 
53 


Mineral  conatltuents  in  parts  per  mlllio 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium   (K) 
Carbonate   (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^j 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride   (F) 
Boron  (B) 
Silica  (SlOj) 


167 
8.6 
12 
U90 
236 
238 


3h 

0.7 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


605 

213 


1,085 

36 


605 

203 


Coliform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.52 
0.62 
6.18 
8.3 


WATER    QUALITY   VARIATIONS 
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ARROYO  DEL  VALLE  AT  VETERANS  HOSPITAL  (STA.  NO.  71) 
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Coyote  Creek  Basin 

Coyote  Creek  originates  in  the  Diablo  Range  in  the  southeast  comer 
of  the  San  Francisco  Region.  It  flows  northeasterly  through  a  portion  of  Santa 
Clara  Valley  and  discharges  into  San  Francisco  Bay.  Coyote  Creek  Basin  drains 
UO'4-  square  miles  of  which  approximately  one-fourth  is  valley  aind  mesa  lajids. 
The  creek  has  a  mean  ajinual  discharge  of  about  89,000  acre-feet. 

Land  use  in  the  valley  areas  of  this  basin  is  devoted  to  intensive 
agricviltural  production.  There  has  been  considerable  recent  industrial  develop- 
ment in  the  vicinities  of  San  Jose  and  Milpitas,  accompanied  by  a  large  popula- 
tion growth.  Several  minor  waste  discharges  are  tributary  to  Coyote  Creek,  how- 
ever, they  are  tributary  below  the  sam.pling  station  maintained  at  Madrone. 


COYOTE  CREEK  NEAR  MADRONE  (STA.  82) 
Sampling  Point.  The  station  is  located  in  Section  9,  Township  9  South,  Range 
3  East,  Mt.  Diablo  Base  and  Meridian,  and  lies  in  the  northwest  comer  of  the 
San  Jose  Grant.  Monthly  water  samples  were  obtained  from  the  right  bank  at  the 
USGS  gaging  station,  0.2  mile  downstream  from  the  county  road  bridge,  2.8  miles 
northeast  of  Madrone. 

Period  of  Record.  Janiiary  1952  through  December  I96I. 

Water  Quality  Characteristics .  Water  in  Coyote  Creek  is  calcium-magnesium 
bicarbonate  in  character,  eind  is  class  1  for  irrigation.  Hardness  varies  from 
slightly  hard  to  very  hard,  and  concentrations  of  mineral  constituents  included 
in  the  analyses  are  within  standards  for  drinking  water. 

Significant  Water  Quality  Changes.  Coyote  Creek  at  this  station  was  dry  during 
the  last  seven  months  of  I961. 
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WATER    QUALITY    RANGES 


Maxljnum  of  Record       Mlnlraum  of  Record 


Haxliinin  -   I'^l 


Specific  conductance  (mlcromhos  at  25°C) 
Temperature  in  °F 


pH 


16.0 
ISl. 


76 

7.0 


Mineral  conatituenta  in  parta  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (RCO]) 
Sulfate  (SOi^j 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (?) 
Boron  (B) 
Silica  (Si02) 


3U0 
25 


0.5 

0.0 
0.0 
It. 5 


22 

20 
7.3 
6.0 
236 

U9 

13 
1.1 


Total  dissolved  solids  in  parts  per  million 

Percent  sodiun 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


Coliform  in  most  probable  number  per  milliliter 


Radioactivity  In  raicr 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


-micro  curies  per  liter 
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Los  Gatos  Creek  Basin 

Los  Gatos  Creek  watershed  encompasses  approximately  65  sq\aare  miles   I 
in  the  southwestern  portion  of  the  San  Francisco  Bay  Region.  Los  Gatos  Creek 
originates  in  the  Santa  Cruz  Mountains  and  flows  northeasterly  a  distance  of 
about  20  miles  to  join  Guadalupe  River  at  the  City  of  San  Jose.  Mean  seasonal 
runoff  from  this  basin  is  about  35,800  acre-feet. 

Due  to  mountainous  terrain  e^Long  the  upper  reaches  of  Los  Gatos  Creek, 
development  is  almost  exclixsively  confined  to  the  drainage  area  tributary  to  its 
lower  ten -mile  reach.  Land  use  is  largely  urban,  interspersed  with  light  in- 
dxistry.  Lsuad  devoted  to  agricxilture  in  this  watershed  has  diminished  rapidly  in 
the  past  decade  and  only  scattered  orchards  gind  vineyards  remain. 

Nxmierous  waste  discharges  enter  Los  Gatos  Creek  in  minor  quantities . 
There  are  no  waste  discharges  in  excess  of  O.5  mgd  being  disposed  of  directly 
into  the  waterway  of  Los  Gatos  Creek. 

A  surface  water  monitoring  station  is  maintained  on  Los  Gatos  Creek 
immediately  above  the  community  of  Los  Gatos . 
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LOS  GATOS  CREEK  AT  LOS  GATOS  (STA.  7^) 
Sampling  Point.  Station  7k   is  located  in  Section  29,  Tovmship  8  South,  Range 
1  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  were  collected  from 
the  left  hank  at  the  USGS  gage  about  0.75  mile  upstream  from  Los  Gatos,  approx- 
imately 0.25  niile  below  Lexington  Dam.  This  point  is  10.5  miles  above  the  mouth 
of  the  creek. 

Period  of  Record.  December  1951  through  December  I961. 

Water  Quality  Characteristics .  A  review  of  analyses  reveals  that  this  stream  is 
calcium-magnesium  bicarbonate  in  character.  Los  Gatos  Creek  water  meets  class  1 
irrigation  reqviirements.  The  water  ranges  from  slightly  hard  to  very  hard,  and 
concentrations  of  mineral  constitxients  Included  in  the  analyses  are  within  the 
limits  for  drinking  water. 

Significant  Water  Quality  Changes .  None . 


I 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minimum  of  Record 


Mlnlmun  -  1961 


Specific  conductance  (ralcromhoe  at  250C) 
Temperature  In  °F 


PH 


7.6 
78 


8.3 
88 

7.1* 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassivtn  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SO)^) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (P) 
Boron  (B) 
Silica  (3102) 


3l» 
3.9 
13 
1*28 
167 
67 
k.k 

o.u 

O.k 

38 


7.7 

6.9 

0.8 
0.0 

69 
13 
3.6 

0.0 
0.1 

0.0 

11 


2.7 

2.5 

6.0 

0.0 

8 

126 

7 

112 

6 

12 

0.8 

0.3 

0.3 

0.1 

O.U 

0.1 

Total  dissolved  solids  in  parts  per  million 

Percent  sodltan 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


lt71 
11*9 


0.0 
O.U 


1*21* 
11*9 


Collform  in  most  probable  mmber  per  milliliter 

Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.00 
0.00 
0.00 

0.00 


0.30 

0.21* 
0.0 
7.1* 


WATER    QUALITY   VARIATIONS 
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Central  Coastal  Region  (No.  3) 

The  Central  Coastal  Region  contains  approximately  11,000  square  miles 
of  coastal  valleys  and  mountain  ranges .  The  region  extends  220  miles  north- 
south  from  the  southern  boundary  of  Pescadero  Creek  Basin  (about  35  miles  south 
of  the  City  of  San  Francisco)  to  the  northeastern  boundary  of  Rincon  Creek  Basin 
(approximately  ^0   miles  north  of  Los  Angeles). 

Valley  and  mesa  areas  cover  over  2,000  square  miles  of  this  region, 
with  the  valley  fill  along  Salinas  River  comprising  over  40  percent  of  these 
lands.  The  coastline  is  rocky  and  rugged  except  for  a  few  river  deltas.  Mo\an- 
tain  peaks  in  excess  of  5^000  feet  elevation  exist  in  most  of  the  ranges  with 
Sawmill  Motintain  at  the  head  of  Seinta  Maria  River  j-eaching  8,750  feet. 

Mean  seasonal  rxinoff  from  this  region  is  2,M4-7,600  acre-feet.  Prin- 
cipal hydrographic  units  in  the  Central  Coastal  Region  include  the  San  Lorenzo, 
Pajaro,  Salinas,  Carmel,  Santa  Maria,  and  Santa  Ynez.  In  the  Central  Coastal 
Region  (No.  3)  1^  sampling  stations  are  being  monitored  to  maintain  a  surveil- 
lance on  quality  of  surface  waters.  The  monitored  streams  and  the  nxanber  of 
stations  on  each  (in  parentheses)  are  presented  in  the  following  tabulation: 

San  Lorenzo  River  (l)  Nacimiento  River  (l) 

Soquel  Creek  (l)  San  Antonio  Creek  (l) 

Pajaro  River  (l)  Carmel  River  (l) 

Uvas  Creek  (l)  Cuyama  River  (l) 

San  Benito  River  (l)  Santa  Ynez  River  (2) 
SaJ.inas  River  (3) 

The  upper  reaches  of  the  Salinas  River  and  the  Nacimiento,  Quyama, 

San  Antonio,  and  Santa  Ynez  Rivers  are  in  Southern  California  and  will  be  discussed 

in  Volxmie  II  of  this  b\alletin. 
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San  Lorenzo  River  Basin 

The  San  Lorenzo  River  Basin  drains  an  area  of  137  sqixare  miles  in  the 
northwest  comer  of  the  Central  Coastal  Region.  The  river  flows  north  to  south 
and  discharges  into  Monterey  Bay  at  the  City  of  Santa  Cruz. 

The  Seui  Lorenzo  River  watershed  is  generally  movmtainous  with  only 
seven  square  miles  being  identified  as  valley  or  mesa  lajids.  Urban  and  light 
industrial  developoient  are  prominent  in  the  Santa  Cruz  area.  Along  the  upper 
reaches  of  the  river,  recreation,  a  few  lianber  mills,  and  resort  facilities  sup- 
port the  economy  of  the  area.  Mean  seasonal  runoff  in  this  basin  is  estimated 
to  be  125,100  acre-feet. 

Waste  discharges  entering  San  Lorenzo  Basin  waterways  are  not  of  sig- 
nificant quantity.  Several  gravel  wash  discharges  of  about  0.10  mgd  constitute 
the  only  notable  source  of  possible  impairment  under  present  development. 
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SAN  LORENZO  RIVER  AT  BIG  TREES  NEAR  FELTON  (STA.  75) 
Sampling  Point.  The  sampling  point  for  this  station  is  located  in  Section  26, 
Township  10  South,  Range  2  West,  Mt.  Diablo  Base  and  Meridian,  Canada  del  Rincon 
Grant.  Monthly  grab  samples  were  collected  from  the  right  bank  at  Sequoia 
Gardens  Resort,  1.?  miles  south  of  Felton  and  east  of  State  Highway  9. 

Period  of  Record.  December  195I  through  December  1961. 

Water  Quality  Characteristics.  Water  at  this  location  is  calcium  bicarbonate  in 
character  and  slightly  to  moderately  hard.  The  water  is  class  1  for  irrigation 
and  concentrations  of  mineral  constituents  included  in  the  analyses  met  the  cri- 
teria for  domestic  uses.  The  City  of  Santa  Cruz  uses  San  Lorenzo  River  water  as 
a  source  of  municipal  supply. 

Significant  Water  Qxiality  Changes  .  None . 
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WATER  QUALITY  RANGES 


Specific  conductance  (mlcromhoa  at  25°C) 
Temperature  in  °7 


pH 


Majdjnum  of  Record 


11*. 1 

130 


Minlnum  of  Record 


1>3 
8.5 


Minimum  -      1961 


13.6 
130 


31*3 

kj 

8.8 
87 

. Li- 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  CCO3) 
Bicarbonate  {HCO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (?) 
Boron  (B) 
Silica  (3102) 


12 

33 
2.7 

6 
153 
51 
31* 
1.0 

0.3 
0.3 
32 


1.1* 

1.5 

0.0 

It.O 

U8 

11*3 

2k 

Ul 

6.5 

3"* 

0.0 

1.0 

0.09 

0.2 

0.0 

0.3 

Total  dissolved  solids  in  parts  per  niilllon 

Percent  sodiun 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


3'* 

159 

57 

2,1*00 


Colifom  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Disaolved  alpha 
Solid  alpha 
DlssolTed  beta 
Solid  beta 


.  7 ,  OOCi 
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Soquel  Creek  Basin  | 

Sequel  Creek  drains  an  area  of  91  square  miles  immediately  east  of  the 
San  Lorenzo  River  Basin  in  the  northwest  portion  of  the  Central  Coastal  Region. 
Soquel  Creek  watershed  has  a  mean  annual  runoff  of  about  63,500  acre-feet. 
Topography  in  the  creek  changes  along  its  entire  reach.  The  river  originates  in 
rugged  nountains  and  flows  southward  through  a  gradviaJ.  transition  to  rolling 
hills  and  finally,  at  the  edge  of  the  Pacific  Ocean,  it  traverses  a  marine 
terrace . 

DevelOEment  in  the  basin  is  primarily  concentrated  along  the  marine 
terrace  bordering  the  lower  reaches.  Urban,  agricultural,  and  light  industrial 
development  combine  to  sustain  the  growing  population  of  the  area. 

Waste  discharges  from  present  development  are  minor  and  have  not 
created  notable  impairment  problems.  A  sajid  and  gravel  borrow  area  is  located 
in  the  streambed  upstream  from  the  town  of  Soquel  and  occasionally  causes  con- 
siderable turbidity  in  Soquel  Creek. 
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SOQUEL  CREEK  AT  SOQUEL  (STA.  76) 
Sampling  Point.  Sequel  Creek  is  sampled  in  Section  10,  Township  11  South,  Range 
1  West,  Mt.  Diahlo  Base  and  Meridian.  Monthly  water  samples  were  collected  from 
the  left  bank  at  the  USGS  gage,  which  is  located  0.25  niile  upstream  from  the 
bridge  on  old  Santa  Cruz  Highway  and  about  1.2  miles  from  the  mouth. 

Period  of  Record.  December  195I  through  December  I961. 

Water  Quality  Characteristics.  Water  samples  collected  at  this  station  are 
caJ.civnn  bicarbonate  in  nature.  This  water  generally  qualifies  as  class  1  for 
irrigation  and  a  hardness  ranging  from  slightly  hard  to  very  hard. 

Significant  Water  Quality  Changes.  Boron  content,  which  is  generally  low, 
reached  an  unusually  high  concentration  of  2.2  ppm  in  the  month  of  April  I96O 
causing  the  water  to  be  class  3  for  irrigation  at  that  time. 
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WATER  QUALITY  RANGES 


Specific  conductance  (mIcromhoB  at  25°C) 
Temperature  In  °F 


pH 


Mineral  conatituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  {?) 
Boron  (B) 
Silica  (SiOj) 


Total  dissolved  solids  In  parts  per  million 

Percent  sodltn 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


Conform  in  most  probable  number  per  milliliter 


RadioactlTity  in  mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


o-micro  curies  par  liter 


Maxljnum  of  Record 


73 
6.8 
16 
277 
111 
106 
0.9 
0.5 
0.5 
ko 


631 


Minimum  of  Record 


2T8 

1*5 


6.3 
67 


0.0 
0.0 


0.1*5 
l.Olt 

ll*.l 

7.09 


Maximum  -   1961 


Mlnimiai  -     1961 


1.3 

lt.7 

3.9 

0.0 

13 

0.0 

78 

255 

208 

75 

111 

85 

1 

106 

51 

0.0 

0.6 

0.2 

0.0 

0.3 

0.0 

0.5 

0.0 

20 

36 

29 

0.00 

0.00 
0.00 
0.00 


0.2l| 

0.25 
k.9 


WATER    QUALITY    VARIATIONS 


1*35 


276 
78 


0.08 
0.00 
It. 6 
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Pajaro  River  Basin 

The  Pajaro  River  drainage  basin  encompasses  1,303  sq\aare  miles  in  the 
northwestern  portion  of  the  Central  Coastal  Region.  Llagas  Creek,  Pacheco 
Creek,  and  several  other  smaller  streams  combine  to  form  the  Pajaro  River  in  the 
lover  end  of  South  Santa  Clara  Valley.   The  conl'luence  of  the  San  Benito  and 
Pajaro  Rivers  is  located  just  east  of  Pajaro  Gap  and  less  than  ten  miles  down- 
stream from  Pajaro  River  formation  point.  Only  ll6  sq\aare  miles  of  drainage 
area  contribute  to  the  runoff  to  the  Pajaro  River  below  Pajaro  Gap.  The  Pajaro 
River  Basin  has  an  average  anmjal  runoff  of  about  222,500  acre-feet. 

Mountains  and  foothills  cover  almost  80  percent  of  the  land  area  in 
this  basin.  The  three  valley  fill  areas,  Pajaro,  South  Santa  Clara,  and 
Hollister,  comprise  280  square  miles  of  potential  or  already  developed  agricul- 
tural lands.  Agriculture  is  the  predominatnt  user  of  water  and  is  the  major 
factor  in  economic  development  in  the  area. 

Waste  discharges  entering  waterways  of  this  basin  originate  from 
urban,  light  industrial,  and  individual  domestic  sources.  Excepting  for  the 
waste  outflows  from  the  cities  of  Gilroy  (2.75  mgd.)  and  Hollister  (0.50  mgd), 
these  discharges  do  not  exceed  0.50  mgd,  however,  they  generally  do  not  con- 
tribute to  the  impairment  of  the  quality  of  the  stream  system.  Irrigation  re- 
turn flows  are  the  major  source  of  quality  impairment  in  the  Pajaro  River  Basin. 

The  following  tabulation  lists  the  stations  maintained  to  monitor 

quality  of  surface  water  in  this  basin  and  the  page  on  which  each  is  discussed. 

Page  Nxjmber  of 
Monitoring  Station  Station  Discussed 

Pajaro  River  near  Chittenden  ll8 

Uvas  Creek  near  Morgan  Hill  120 
San  Benito  River  near  Bear  Valley 

Fire  Station  122 
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PAJARO  RIVER  NEAR  CHITTENDEN  (STA.  77) 
Sampling  Point.  Station  77  is  located  in  Section  12,  Township  12  South,  Rajige 
3  East,  Mt.  Diablo  Base  suid  Meridian.  Monthly  grab  samples  were  collected  from 
the  right  bank  at  the  bridge  crossing  on  Chittenden  Road  at  the  Santa  Cruz-San 
Benito  Covmty  Line.  The  sampling  point  is  located  1  mile  southeast  of  Chitten- 
den and  2.5  miles  downstream  from  the  San  Benito  River  confluence. 

Period  of  Record.  December  1951  through  December  1961. 

Water  Quality  Characteristics .  Since  inception  of  a  monitoring  station  on 
Pajaro  River  analysis  of  the  water  reveals  bicarbonate  to  be  the  predominant 
anion  and  calcium,  magnesivm,  and  sodium  cations  to  be  nearly  equal  in  equiv- 
alents per  million.  The  water  at  this  station  is  generally  class  2  for  irriga- 
tion. In  195^,  a  boron  concentration  of  2.0  ppm  was  found,  which  is  the  upper 
limit  for  a  class  2  water.  In  1957  a  chloride  concentration  of  37^  PPia  made 
waters  from  Pajaro  River  class  3.  Pajaro  River  water  also  has,  on  occasion, 
exceeded  the  mineral  criteria  for  drinking  water  and  generally  ranges  from 
moderately  hard  to  very  hard. 

Significant  Water  Quality  Changes.  During  I96O-61,  these  waters  were  very  hard 
and,  except  for  February  I96O,  had  salt  concentrations  higher  than  those  recom- 
mended for  class  1  irrigation  water. 


-118- 


WATER    QUALITY    RANGES 


HaxLituin  of  Record       Mlnlnum  of  Record 


Khximm  -   1'61 


Mlnlmun  -  1961 


Specific  conductance  (micromhoo  at  25°C) 
Temperature  In  ®F 


pH 


3."* 
28 

7.3 


Mineral  conatituente  in  parts  per  million 
Calciian  (Ca) 
Kagneaium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (((003) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOO 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


ll*9 
9h 

12 
31* 
620 
30lt 
37lt 


0.6 

2.0 


0.3 
0.0 
0.18 


Total  dissolved  solids  in  parts  per  million 

Percent  sodlUD 

Hardness  as  CaC03  in  parts  per  million 
Urtal 
Noncarbonate 


625 
3U0 


0.0 

O.U 


Colifo 


in  I 


St  probable  number  per  milliliter 


RadloactlTlty  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta  


0.61 
11.73 


0.00 
0.00 
0.00 
0.00 


1,330 

"•5 

7.3 

75 

7.7 


67 
69 
100 

3.6 

0.0 

396 
169 
108 
1.3 


0.00 
0.00 

8.6 


WATER    QUALITY   VARIATIONS 
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UVAS  CREHC  NEAR  MORGAN  HILL  (STA.  96) 
Sampling  Point.  Uvas  Creek  Is  sampled  in  Section  I8,  Township  10  South,  Rsmge 
3  East,  Mt.  Diahlo  Base  and  Meridian.  Monthly  grab  samples  were  collected     ' 
immediately  below  Uvas  Dam  at  the  outlet,  about  0.6  mile  downstream  from  Eastman 
Csuiyon  euid  k.Q  miles  southwest  of  Morgan  Hill. 

Period  of  Record.  July  1952  through  December  1961.  J 

Water  Quality  Characteristics.  Chemical  classification  of  past  an£d.yses  of  this 
water  revealed  a  predominant  bicarbonate  anion  and  the  principal  cations  to  be 
calcivnn  and  magnesium,  neither  of  which  is  consistently  predominant.  Uvas  Creels 
water  is  class  1  for  irrigation,  meets  the  drinking  water  mineral  limits,  and  -  1 
ranges  from  slightly  hard  to  very  hard.  This  water  is  a  source  of  atuniclpal 
supply  for  the  City  of  Gilroy. 

Significajit  Water  Quality  Changes  .  None . 
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UVAS  CREEK  NEAR  MORGAN  HILL  (STA.  NO.  96) 
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SAN  BENITO  RIVER  NEAR  BEAR  VALLEY  FIRE  STATION  (STA.  77a) 
Sampling  Point.  The  location  of  this  sampling  station  is  in  Section  28,  Town- 
ship 15  South,  Range  7  East,  Mt.  Diablo  Base  ajid.  Meridian.  Monthly  water 
samples  were  collected  from  the  left  bank  about  I.7  miles  downstream  from  Willow 
Creek,  10. 5  miles  northwest  of  Saji  Benito,  eind  3-0  miles  north  of  Bear  Valley- 
Fire  Station. 

Period  of  Record.  July  I958  through  December  I961. 

Water  Quality  Characteristics .  Past  and  present  analyses  show  the  principal 
cations  to  be  magnesium  eind  sodium,  and  the  principal  anions  to  be  bicarbonate 
and  sulfate.  This  water  is  unsatisfactory  for  domestic  use  because  of  high 
values  of  total  dissolved  solids  ajid  sulfates.  The  water  is  extremely  hard  with 
a  range  of  298  to  702  ppm  total  hardness.  The  water  is  usxially  class  2  for 
irrigation  and  occasionally  class  3  becavise  of  excessive  boron  concentrations. 

Significant  Water  Quality  Changes.  Boron  and  hardness  concentrations  increased 
during  I96O  and  I96I.  Analyses  showed  that  boron  equaled  or  exceeded  2.0  ppm 
for  five  months  in  I96O  and  for  six  months  in  1961  as  compared  to  only  one  value 
over  2.0  ppm  recorded  previous  to  i960.  Similarly,  vaJLues  for  hardness  during 
i960  and   1961  exceeded  those  recorded  prior  to  196O  most  of  the  time. 


-122- 


WATER    QUALITY    RANGES 


Maxijnuiii  of  Record 


Specific  conductance  (ralcromhos  at  2S°C) 

Temperature  in  °F 

niasolTed  oxygen  In  parts  par  million 
Percent  saturation 

PH  


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potaaslun  (K) 
Carbonate  CCO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CSIO2) 


Total  dissolved  solids  In  parts  per  million 

Percent  sodiim 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


Conform  in  most  probable  number  per  millillte 

Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta  


11*7 
292 
7.2 


21s 
1-9 


Minimum  of  Record 


Maximum  -   1961 


Minlmmii  -     1961 


702 

233 


C.23 

0.38 

8.8it 
13-0 


0.00 
0.0 

C.2 


0.2k 
5.0 


0.00 
0.00 
0.0 

7.3 


WATER    QUALITY   VARIATIONS 


SAN  BENITO  RIVER  NEAR  BEAR  VALLEY  FIRE  STATION  (STA.  NO.  77a) 


-123- 


Salinas  River  Basin 

The  Salinas  River  system  drains  an  area  of  about  i4-,400  square  miles 
which  cover  the  central  portion  of  the  Central  Coastal  Region.  Mountains  and 
foothills  cover  approximately  3,880  square  miles  and  valley  and  mesa  land  occupy 
the  remaining  520  square  miles.  From  its  coast  line  along  the  Monterey  Bay, 
the  basin  extends  southeasterly  about  I50  miles . 

The  Salinas  River  meanders  along  its  course  through  Salinas  Valley  for 
nearly  100  miles.  The  economy  of  the  basin  is  based  on  the  agricultural  complex 
which  has  developed  on  the  fertile  valley  floor.  Water  requirements  of  the 
basin  for  domestic,  municipal,  industrial,  and  irrigation  are  supplied  mostly 
from  ground  water.  In  recent  years  several  small  dams  on  tributaries  to  the 
Salinas  River  have  provided  surface  water  supplies  to  the  upper  end  of  the 
valley. 

Waste  disposal  and  irrigation  return  water  have  not  created  serious 
deleterious  effects  on  the  quality  of  water  in  the  basin.  Significant  waste 
discharges  entering  this  stream  system  are  for  the  most  part  outflows  from  com- 
munity sewerage  systems.  Prominent  among  these  are  Alisal  Sanitary  District 
(1.0  mgd).  King  City  (O.5  mgd).  City  of  Salinas  (4.1  mgd),  and  Soledad  Prison 
(0.5  mgd). 

The  following  tabulation  lists  the  stations  maintained  to  monitor 

quality  of  surface  water  in  this  basin  and  the  page  on  which  each  is  discussed. 

Page  Number  of 
Monitoring  Station  Station  Discussed 

Salinas  River  at  Paso  Robles  * 

Salinas  River  near  Bradley  * 

Salinas  River  near  Spreckels  126 
Naclmiento  River  near  San  Miguel  * 

San  Antonio  River  at  Pleyto  * 


*  Monitoring  stations  are  in  Southern  California  and  will  be  discussed  in 
Volxmie  II  of  this  bulletin. 
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SALINAS  RIVER  NEAR  SPRECKELS  (STA.  k^) 
Sampling  Point.  Station  1+3  is  located  in  Section  8,  Township  15  South,  Range    | 
3  East,  Mt.  Diablo  Base  and  Meridleui.  Monthly  grab  samples  were  collected  from 
the  right  bemk,  at  the  USGS  gaging  station  50  yards  upstreeun  from  the  bridge, 
k   miles  south  of  Salinas,  and  2.0  miles  west  of  Spreclcels. 

Period  of  Record.  April  1951  thro\Jgh  May  1957,  and  April  1958  through 
December  I961.  Salinas  River  at  this  station  is  sometimes  dry  and  data  are  not 
available  for  all  months . 

Water  Quality  Characteristics.  Water  in  this  stream  can  be  termed  a  calcium- 
magnesi\mi'SOdi\im  bicarbonate  type  that  ranges  from  moderate  hardness  to  very 
hard.  Concentrations  of  total  dissolved  solids  and  fluoride  exceed  the  criteria 
for  domestic  use.  During  most  of  the  year,  Salinas  River  water  at  this  point 
is  class  2  for  irrigation.  Effluent  from  Alisal  Sanitary  District  Sewage  Treat- 
ment Plant  is  discharged  to  the  river  about  100  yards  upstream  from  the  sampling 
station. 

Significajit  Water  Quality  Changes  .  None . 
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WATER     QUALITY    RANGES 


Haxlfflum  of  Record 


Mlnliuum  of  Record 


Mlnlmun  -     1961 


Specific  conductance  (ralcromhos  at  25°C) 
Temperature  In  °F 


PH 


12.5 

136 


0.3 
3-2 


Mineral  conatltuenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  {HOO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


152 
58 
176 
1*1 
22 
910 
206 
190 


2.1* 
0.7 


1*3 

29 

ll*9 

111* 

ll* 

0.0 

0.0 

1*96 

192 

105 

99 

162 

123 

29 

1.6 

Total  dissolved  solids  in  parts  per  mllllo 

Percent  sodlian 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


1,090 
56 


650 
263 


ColLform  in  most  probable  number  per  mlllllite 


Radioactivity  in  raicro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


curies  par  liter 


0.76 
0.1*7 
27.1*8 
ia.7 


11*.  1 
12.7 


WATER    QUALITY   VARIATIONS 


SALINAS  RIVER  NEAR  SPRECKELS  (STA.  NO.  43) 
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Caimel  River  Basin 

In  the  north-central  portion  of  the  Central  Ckjastal  Region  and  imme- 
diately south  of  Monterey  Bay  lies  the  Carmel  River  watershed.  The  area  of 
this  basin  is  2^k   square  miles,  of  which  nearly  2^9  sq\iare  miles  comprise  foot- 
hills and  mountains.  The  Carmel  River  Basin  has  a  mesji  annvial  discharge  of 
about  1^2,300  acre -feet. 

Development  in  this  area  is  centered  around  Carmel  Valley  and  in  the 
widely  known  resort  area  on  Monterey  Peninsula.  Irrigated  lands  in  the  valley 
and  urbaji  emd  domestic  requirements  of  the  peninsula  account  for  the  major  water 
use  in  the  basiji. 

Wastes  in  this  basin,  for  the  most  part,  are  discharged  to  the  Pacific 
Ocean.  Wastes  entering  Cazmel  River  are  minor  in  qviantity  and  do  not  create 
serlouB  impairment  problems. 
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CARMEL  RIVER  AT  ROBLES  DEL  RIO  (STA.  83) 
Sampling  Point.  Station  83  is  located  in  Section  17,  Township  16  South,  Flange 
1  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  taken  from  mid- 
stream at  Robles  del  Rio  bridge  in  the  town  of  Robles  del  Rio.  1 

Period  of  Record.  January  1952  through  December  I961.  Carmel  River  has  been 
dry  on  mainy  occasions  during  this  period,  therefore,  data  are  not  available  for 
all  months. 

Water  Quality  Characteristics.  Water  in  this  river  has  no  predominant  cation, 
and  the  principal  anions  are  bicarbonate  and  sulfate.  Hardness  ranges  from 
slightly  hard  to  very  hard.  Concentrations  of  mineral  constituents  incl\ided  in 
the  aneilyses  indicate  that  the  water  is  suitable  for  domestic  use,  and  q\ialifies 
as  class  1  for  irrigation. 

Significant  Water  Quality  Changes.  Specific  conductance  reached  a  new  maximum 
of  record  of  II80  micromhos  and  chlorides  attained  a  record  concentration  of 
120  ppm. 
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CARMEL  RIVER  NEAR  ROBLES  DEL  RIO  (STA.  NO.  83) 
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Central  Valley  Region  (No.  ^) 
The  Central  Valley  Region  occupies  about  one-third  of  the  total  area  of 
California  and  is  comprised  of  all  stream  "basins  vhich  drain  into  the  Sacramento 
and  San  Joaquin  Valleys.  The  basin  extends  from  the  Oregon-California  border  in 
the  northeastern  comer  of  the  State  to  the  crest  of  the  Tehachapi  Motmtains  60 
miles  north  of  the  City  of  Los  Angeles.  In  order  to  facilitate  discussion  of 
this  region,  it  is  subdivided  into  four  separate  areas  as  listed  belov: 
Mame  of  Areas  Numerical  Designation 


Sacramento  River  Valley 
San  Joaquin  River  Valley 
Sacramento-Saji  Joaquin  Delta 
Tulare  Lake  Drainage 


5a 
5b 
5c 
5d 


To  monitor  quality  of  water  in  this  basin,  samples  are  collected  from 
119  stations  on  50  separate  watercourses  and  1  lake  as  shown  on  Plate  k.     The 
four  areas  and  their  respective  watercourses  are  as  listed: 

Sacramento  River  Valley  (5a) 


Sacramento  River 
Colusa  Trough 
McCloud  River 
Pit  River 
Clear  Creek 
Cow  Creek 
Cottonwood  Creek 
Battle  Creek 
Paynes  Creek 
Redbank  Creek 
Elder  Creek 
Thomes  Creek 


Stony  Creek 
Clear  Lake 
Cache  Creek 
Putah  Creek 
Antelope  Creek 
Mill  Creek 
Big  Chi CO  Creek 
Butte  Creek 
Feather  River 
Indian  Creek 
Yuba  River 
Bear  River 
American  River 


San  JoaqTiin  River  Valley  (jb) 


San  Joaqxiin  River 
Salt  Slough 
Fresno  River 
Chowchilla  River 


Bear  Creek 
Merced  River 
Tuolumne  River 
Stanislaus  River 
Delta-Mendota  Canal 
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Sacramento -San  Joaqviln  Delta  (5c) 

Lindsey  Slough  Delta-Mendota  Canal 

Sacramento  River  Italian  Slough 

Delta  Cross  Channel  Indian  Sloxigh 

Little  Potato  Slough  Rock  Slough 

San  Joaqiiin  River  Cosumnes  River 

Stockton  Ship  Channel  Mokelumne  River 

Old  River  Calaveras  River 

Grant  Line  Canal 

Txilare  Lake  Drainage  (5d) 

Kings  River  Tule  River 

Kaweah  River  Kern  River 

Four  new  stations  were  added  to  the  surface  water  quality  monitoring 
program  in  Region  5  during  I960.  Sampling  began  in  June  196O  for  Sacramento 
River  at  Freeport  (l5b),  and  in  July  I960  for  Sacramento  River  at  Boyer's  Bend 
(Uc),  Sacramento  River  above  Colusa  Trough  (l4b),  and  Big  Creek  above  Pine  Flat 
Dam  (33ci).  Two  of  these  stations,  15b  and  Ikh,    replace  the  two  stations  which 
were  discontinued,  Sacramento  River  at  Sacramento  (15),  and  Sacramento  River  at 
Knights  Landing  (ik) . 

Waters  in  the  Central  Valley  Region  vary  in  quality  from  excellent  to 
poor,  depending  on  locality,  flow,  and  degradents  encountered.  Waters  emanating 
from  the  Sierra  Nevada,  Cascade,  and  Trinity  Mountains  are  generally  of  excellent 
quality,  while  surface  runoff  from  the  Tehachapi  Mountains  in  the  south  and  the 
coastal  ranges  along  the  western  perimeter  vaiy  from  excellent  to  poor.  Waters 
in  the  Sacramento  Valley  and  foothill  slopes  of  the  San  Joaquin,  Sacramento -San 
Joaquin  Delta,  and  Tulare  Lake  drainage  are  generally  calcium-bicarbonate  in 
character.  Waters  on  the  San  Joaquin  Valley  floor  and  in  the  Sacramento-San 
Joaquin  Delta  proper  are  xisually  sodium- chloride  in  character  due  to  the  effect 
of  such  degradents  as  irrigation  return  flows,  ground  water  accretions,  and  sea- 
water  incursion. 
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Belov  normal  precipitation  during  I96O  and  I961  marked  the  second  and 
third  year  of  a  drought  period  which  has  had  considerable  effect  on  the  quality 
of  waters  in  the  Central  Valley  Region.  The  reduction  in  streamflow,  coupled 
with  heavy  diversions  for  various  uses,  resulted  in  increased  degradation  of  the 
quality  of  surface  waters  in  the  region.  In  periods  of  nonnal  streamflow,  suffi- 
cient diluting  water  is  available  to  overcome  these  effects.  Accordingly,  in- 
creases in  mineral  concentration  were  recorded  throughout  the  region,  and  many 
new  maximum  values  of  record  for  various  constituents  were  established  at  a  num- 
ber of  stations.  However,  except  in  the  San  Joaquin  River  Valley  and  the 
Sacramento-San  Joaquin  Delta,  the  increases  in  concentrations  of  mineral  constit- 
uents were  usually  not  significant. 
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Sacramento  River  Valley  (^) 


1 


The  Sacramento  River  Valley  embraces  all  of  the  watersheds  tributary  to 
Sacramento  River  upstream  frcm  the  southern  drainage  boxandaries  of  Putah  Creek   ■ 
and  the  American  River  hydrographic  units.  The  basin  extends  north-south  approx- 
imately 270  miles  and  contains  over  26,000  square  miles  of  highly  variable 
terrain. 

Mountains  and  foothills  cover  about  65  percent  of  the  area,  with  the 
Sierra  Nevada  dominating  the  eastern  portion,  the  Coastal  Range  to  the  west,  and 
the  Klamath  ^4ountains  and  Cascade  Range  on  the  north.  Bountifvil  valley  and  mesa 
lands  exist  in  this  area,  with  the  extensive  agricultural  lands  of  the  Sacramento 
Valley  being  predominant  in  this  land  class. 

Mean  seasonal  surface  runoff  exceeds  22,300,000  acre-feet  in  the  area. 

To  facilitate  discussion  of  the  numeiious  drainsige  areas  in  this  area,  they  are 

segregated  into  the  following  units  with  the  number  of  sampling  stations  of  each 

in  parentheses: 

Sacramento  River  Unit  (12) 

McCloud  River  Basin  (l) 

Pit  River  Basin  (4) 

Redding  Stream  Unit  (7) 

West  Side  Stream  Unit  (12) 

Sacramento  Valley  Northeast  Stream  Unit  (6) 

Feather  River  Basin  (4) 

Yuba-Bear  Rivers  Unit  [k) 

American  River  Basin  (4) 

During  I96O  and  I96I,  mineral  concentrations  increased  at  a  number  of 

stations  in  the  Sacramento  River  Valley  and,  at  many  stations,  maximum  values  of 

record  for  various  constituents  were  established.  In  most  cases,  these  increases 

were  of  only  slight  significance. 
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Sacramento  River  Unit 

The  Sacramento  River  Unit  extends  from  the  noiiJiwestemmost  comer  of 
the  Central  Valley  Region  throiJgh  the  entire  length  of  the  Sacramento  River 
Valley.  The  unit  incites  the  drainage  area  of  the  Sacramento  River  above  Shasta 
Reservoir,  and  the  valley  floor  area  of  Sacramento  Valley  helow  Red  Bluff.  Mo\m- 
tainous  terrain  occupies  all  but  a  few  of  the  6l8  sq\iare  miles  along  the  reach 
of  the  river  above  Shasta  Reservoir;  while  along  its  course  below  Red  Bluff  only 
Sutter  Buttes  breaks  the  k,9k6   square  miles  of  flat,  gently  rolling  valley  floor. 
Mean  seasonal  natural  runoff  for  this  unit  is  about  1,220,000  acre-feet. 

Development  along  the  upper  reach  is  primarily  associated  with  recrea- 
tion or  lumbering.  Along  the  valley  floor,  agriculture  and  its  allied  food- 
processing  industries  are  the  primary  economic  endeavors.  Mining,  production  of 
natural  gas,  recreation,  and,  in  recent  years,  development  related  to  military 
and  aircraft  programs,  provide  additional  economic  stability  to  the  valley. 
These  developments  use  considerable  qxoantities  of  surface  and  groxmd  water  in 
their  operations.  Continued  growth  of  the  indiistrial  and  xirban  complex  centers 
as  well  as  irrigated  agricultural  expansion  may,  to  a  degree,  depend  upon  con- 
trolling the  effect  these  activities  may  have  on  the  quality  of  the  waters  in  the 
\m±t. 

Waste  discharges  originating  from  industrial  and  municipal  developments 
enter  this  major  wateivay  along  its  entire  length.  In  the  upper  reaches,  lumber- 
mill  effluent  and  sanitary  sewage  from  resort  communities  constitute  the  major 
waste  sources.  In  the  valley  floor  area,  Ivmber  by-product  industries,  cities 
and  towns,  light  industries,  food  product  plants,  and  a  considerable  volume  of 
irrigation  return  flow  all  combine  to  impose  a  significant  waste  load  on  the 
Sacramento  River.  The  major  discharges  entering  the  river  8uid  their  approximate 
quantities  in  million  gallons  per  day  (mgd)  are  listed: 
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City  of  Redding  2.0  mgd 

City  of  Red  Blxiff  1.0  mgd 

Diamond  National  Corporation  5«0  mgd 

City  of  Coming  (Intermittently)  0.3  mgd 

City  of  Sacramento  50 -O  mgd 

yiest   Sacramento  Sanitary  District  2.k  mgd 

American  Crystal  Sugar  Refining  (Clarksbxirg)  5.0  mgd 

The  following  tab\ilation  presents  the  names  of  stations  maintained  to 

monitor  quality  of  surface  water  in  this  basin  and  the  jjage  on  which  each  is 

discussed. 

Page  N\imber  of 
Monitoring  Station  Station  Discussion 

Sacramento  River  at  Delta  140 

Sacramento  River  at  Keswick  1^2 

Sacramento  River  at  Bend  (Red  Bluff)  144 

Sacramento  River  near  Hamilton  City  146 

Sacramento  River  at  Butte  City  148 

Sacramento  River  at  Colusa  150 

Sacramento  River  at  Boyers  Bend  152 

Sacramento  River  above  Colusa  Trough  154 

Sacramento  River  at  Knights  Landing  I56 

Sacramento  River  at  Sacramento  I58 

Sacramento  River  at  Freeport  I60 

Colusa  Trough  near  Colusa  162 

Sacramento  Slooigh  near  Knights  Lajiding  l64 
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SACRAMENTO  RIVER  AT  DELTA  (STA.  11 ) 
Sampling  Point.  Station  U  is  located  in  Section  35  of  Township  36  North, 
Range  5  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  left  bank  at  the  USGS  ga^e  0.1  mile  downstream  from  Dog  Creek  and  0.6 
mile  southeast  of  Delta,  or  off  the  left  bank  opposite  the  mouth  of  Dog  Creek. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  During  periods  of  higher  surface  runoff,  the 
water  was  magnesium  bicarbonate  in  character.  In  summer  months,  however,  when 
flows  were  comparatively  low,  there  was  no  major  cation.  The  water  was  of 
excellent  quality  for  all  uses,  class  1  for  irrigation,  soft  to  slightly  hard 
(rarely)  and  met  mineral  standards  for  dilnking  water. 

Significant  Water  Quality  Changes.  None . 
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WATER     QUALITY    RANGES 


Maxljnum  of  Record 


Specific  conductance  (micromhoe  at  2S°C) 
Temperature  In  °? 


Dissolved  oxygen  In  parts  par  rallllo 
Percent  saturation 


pH 


Mineral  constituents  in  parts  per  million 
Calciun  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  CHC»3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CS102) 


Total  dissolved  solids  in  parts  per  million 
Percent  sodiwi 


Hardness  as  CaC03  in  parts  per  mllllo 
Total 
Noncarbonate 


Conform  in  1 


Radioactivity  in  mi 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
-micro  curies  per  liter 


239 
82 


87 
5.0 

12 

0.6 
0.3 
0.3 


Minimum  of  Record 


55.7 

36 

6.2 
68 

7.1 


S.lt 


0.0 
0.0 
0.0 
0.0 
0.0 


Minimum  -  1961 


1? 
1.0 


0.2 

0.1 
0.2 


8.5 
89 

7.2 


5.8 
2.5 
0.3 
0.0 
ItO 
0.0 
0.2 
0.0 
0.0 
0.0 
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SACRAMENTO  RIVER  AT  KESWICK  (STA.  12) 
Sampling  Point.  Station  12  is  situated  in  Section  28  of  Itownship  32  North, 
Range  5  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  bank  at  the  USGS  gage,  0.6  mile  downstream  from  Keswick  Dam,  0.6 
mile  upstream  from  Middle  Greek,  and  10  miles  downstream  from  Shasta  Dam. 

Period  of  Record.  April  I951  through  December  I96I. 

Water  Quality  Characteristics.  Antecedent  data  show  the  water  at  Station  12  to 
be  of  excellent  quality,  soft  to  slightly  hard,  and  to  vary  only  slightly  in 
mineral  content.  However,  on  several  occasions  during  recent  years,  comparatively 
large  concentrations  of  heavy  metals  coming  from  Spring  Creek  have  been  sufficient 
to  kill  fish  in  the  vicinity  of  this  station.  Streams  draining  the  Spring  Creek 
watershed  frequently  are  acidic  and  have  undesirable  heavy  metal  concentrations 
leached  from  tailings  of  both  operating  and  abandoned  mines.  This  situation  has 
been  partially  corrected  through  increased  releases  fiom  Shasta  Reservoir  coinci- 
dent with  increases  of  surface  runoff  in  Spring  Creek.  The  water  at  Station  12 
is  bicarbonate  in  type  with  calcium  slightly  dominant  over  other  cations.  This 
water  is  class  1  for  irrigation,  and  excellent  for  domestic  and  industrial  \ises. 

Significant  Water  Quality  Changes.  None . 
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SACRAMENTO  RIVER  AT  BEND  (STA.  12c) 
Sampling  Point.  Bend  station  is  located  in  Section  20  of  Township  28  North, 
Range  3  West,  Mt.  Diahlo  Base  8uid  Meridian.  Daily  composite  and  monthly  grab 
samples  were  collected  from  the  left  baiik  100  yards  downstream  from  Bend  Road 
Bridge,  k.O  miles  upstream  from  the  mouth  of  Paynes  Creek,  aind  approximately 
6.0  miles  north  of  Red  Bl\aff . 

Period  of  Record.  May  1955  throvigh  December  196I. 

Water  Quality  Characteristics.  Sacramento  River  at  Station  12c  is  calcium- 
magnesium  bicarbonate  in  type,  soft,  class  1  for  irrigation  use,  and  sviitable  for 
domestic  and  indvistrial  use. 

Significant  Water  Quality  Changes.  None . 
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SACRAMENTO  RIVER  NEAR  HAMILTON  CITY  (STA.  I3) 
Sampling  Point.  Station  I3  is  located  in  Section  20  of  Township  22  North, 
Range  1  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  a  state  highway  bridge  10. 5  miles  west  of  Chico,  1.2  miles  northeast  of 
Hamilton  City,  and  about  6.0  miles  upstream  from  the  mouth  of  Stony  Creek. 

Period  of  Record.  April  1951  throvigh  December  I961. 

Water  Quality  Characteristics.  Analyses  of  the  water  at  the  sampling  point  shows 
the  water  to  be  calcium-magnesium  bicarbonate  in  character.  The  water  is  soft  to 
slightly  hard,  class  1  for  irrigation,  meets  drinking  water  requirements  for 
mineral  content,  and  is  excellent  for  industrial  vise. 

Significant  Water  Quality  Changes.  None . 
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SACRAMENTO  RIVER  AT  BUTTE  CITY  (STA.  87a)  | 

Sampling  Point.  Station  87a  is  located  in  Section  32  of  Township  19  North,  Range 
1  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  and  daily  composite  samples 
were  collected  at  the  highway  bridge  just  downstream  from  the  gaging  station  and 
0.5  mile  south  of  Butte  City. 

Period  of  Record.  May  1955  through  December  196I. 

Water  Quality  Characteristics .  Analyses  of  daily  composite  samples  show  the  water 
at  Station  87a  to  be  bicarbonate  in  type  with  calcium  the  major  cation,  soft  to   I 
slightly  hard,  class  1  for  irrigation  use,  and  within  drinking  water  standards 
for  mineral  content.  Comparison  of  analyses  of  sajnples  from  this  station  with 
those  from  the  Sacramento  River  at  Hamilton  City  (Station  I3)  reveals  no  signif- 
icant difference  in  mineral  qioality. 

Significant  Water  Quality  Changes.  None . 
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WATER     QUALITY    RANGES 


Iton 


Maximum  of  Record 


Minimum  of  Record 


Maximum  -    I'^l 


Minimum  -     1961 


Specific  conductance  (micromhos  at  2S°C) 

Temperature  in  °F 

Disaolved  oxygen  in  parts  par  million 
Percent  saturation 

PH 


US 
7.9 


Mineral  conatltuenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


7.9 
3.2 

U.o 
0.8 
0.0 

1.0 
0.6 
0.7 
0.0 
0.0 
0.0 


6.0 
2.U 
0.2 
0.2 


10 
U.l 
5.9 
0.8 
0.0 

57 
0.6 
1.8 
0.0 
0.0 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodiijn 

Hardness  as  CaCO^  In  parts  per  million 
Total 
Noncarbonate 


75 
11 

SCO 


Conform  in 


Radioactivity  In  mi 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  millilite 
ro  curies  per  liter 


0.23 

0.00 

0.22 

0.00 

h.3 

0.0 

0.64 

0.0 

0.21 

O.OT 

0.22 

0.0 

0.0 

0.0 

0.5 

0.0 

WATER    QUALITY   VARIATIONS 
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SACRAMENTO  RIVER  AT  COLUSA  (STA.  13b) 
Sampling  Point.  Colusa  station  is  located  within  Section  32  of  Township  19  North, 
Range  1  West,  Mt.  Diablo  Base  and  Meridiaji.  Monthly  grab  samples  were  collected 
from  the  right  bemk  at  the  River  Road  bridge  at  Colusa. 

Period  of  Record.  October  1958  through  December  I961. 

Water  Quality  Characteristics.  Water  at  this  station  is  excellent  in  qiiality, 
calcium-magnesivim  bicarbonate  in  type,  soft  to  slightly  hard,  class  1  for  irriga- 
tion, £Lnd  meets  drinking  water  requirements. 

Significant  Water  Qiiality  Changes.  None . 
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SACRAMENTO  RIVER  AT  BOYERS  BEND   (li+c) 
Sampling  Point.  Station  ihc   is  located  in  Section  22,  Township  I3  North,  Range  1 
East,  Mt.  Diablo  Base  and  Meridiaxi.  Daily  composite  samples  were  collected  from 
a  pump  pier  on  the  right  bank,  1,200  feet  downstream  from  Millers  Landing,  k.l 
miles  north  of  Kirkville,  and  8.6  miles  southeast  of  Grimes. 

Period  of  Record.  J\ily  i960  through  December  I961.  This  station  replaces  the 
daily  seimpling  station  Sacramento  River  at  Knights  Landing  (l4)  which  was  discon- 
tinued in  June  I96O. 

Water  Quality  Characteristics.  Water  in  the  Sacramento  River  at  Boyers  Bend  is 
bicarbonate  in  type  with  calcixom  a  slightly  predominant  cation.  It  is  soft,  meets 
drinking  water  reqviirements  for  mineral  content,  and  is  class  1  for  irrigation. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


HaxLinum  of  Record       Hininum  of  Record      Haxlnum  -  1961 


Mlnlrmai  -     1961 


Specific  conductince  (nlcrorahoa  at  25*^0) 
Temperature  in  °F 


PH 


Mineral  conatltuente  in  parta  per  mlllio 
CalcliBi  (Ca) 
Magnealmn  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  COj) 
Fluoride  (F) 
Boron  (B) 
Silica  (S102) 


H.O 
3.9 
5.1 
0.6 
0.0 

I4O 
3.6 
l.U 
0.0 
0.0 
0.0 

20 


1.6 
0.0 
95 


2.I1 
0.2 

0.1 


10 
h.7 
5.9 
0.6 
0.0 

52 
3.6 
3.0 
0.0 
0.0 

0.0 

20 


Total  dissolved  solids  in  parts  per  million 

Percent  sodim 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


Collforra  in  most  probable  number  per  milliliter  (Not 

Measured) 
Radioactivity  in  micro-micro  curies  par  llter(Not  Measured) 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta  


WATER    QUALITY   VARIATIONS 


SACRAMENTO  RIVER  AT  BOYERS  BEND  (STA.  NO.  14c) 
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SACRAMENTO  RIVER  ABOVE  COLUSA  TROUGH  (STA.  ikh) 
Sampling  Point,  Station  l4b  is  located  in  Section  1^+  of  Township  11  North,  Range 
2  East,  Mt.  DialDlo  Base  ajid  Meridism.  Samples  are  taken  from  the  right  bank  at 
the  irrigation  pimip  or  150  feet  upstream  from  same,  approximately  one-fourth  mile 
upstream  from  the  Colusa  Basin  Drain  outfall  gates  at  Knights  Landing. 

Period  of  Record.  July  i960  throtigh  December  I96I.  (Replaces  Station  l4) 

Water  Quality  Characteristics.  From  examination  of  limited  analyses,  the  river 
at  Station  ikh   is  bicarbonate  in  character  with  no  specific  cation  predominant, 
soft  to  slightly  hard,  class  1  for  irrigation,  and  within  drinking  water  require- 
ments for  mineral  content. 

Significant  Water  Quality  Changes.  None . 
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SACRAMENTO  RIVER  ABOVE  COLUSA  TROUGH    (STA.  NO.  14b) 
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SACRAMENTO  RIVER  AT  KNIGHTS  LANDING  (STA.  ik) 
Sampling  Point.  Knights  Landing  station  is  located  in  Section  ik   of  Township  11 
North,  Range  2  East,  Mt.  Diablo  Base  and  Meridian.  Daily  composites  and  monthly 
grab  samples  were  collected  at  the  Southern  Pacific  Railroad  bridge  at  Knights 
Landing. 

Period  of  Record.  April  1951  through  May  I96O.  In  June  I96O,  this  station  was 
replaced  by  Station  lUb,  Sacramento  River  above  Colusa  Drain.  Analysis  of  data    1 
obtained  during  the  course  of  the  Sacramento  River  Water  Pollution  Survey  indicated 
that  inflow  from  the  Colusa  Basin  Drain  was  not  completely  dispersed  throughout 
the  cross  section  of  the  Sacrajnento  River  at  this  point.  Accordingly,  to  obtain 
more  representative  samples,  the  station  was  relocated.  A  new  daily  sampling 
station  in  lieu  of  Station  ih   was  established  at  Boyer's  Bend  (l4c). 

Water  Quality  Characteristics.  Water  in  Sacramento  River  at  Knights  Landing  is 
bicarbonate  in  type  with  sodiian  the  predominant  cation.  The  water  is  slightly 
hard  to  moderately  hard,  meets  drinking  water  requirements  for  mineral  content, 
and  is  generally  class  1  for  irrigation.  In  August  195^^  however,  boron  reached 
0.86  ppn  placing  this  water  in  class  2  for  irrigation.  Comparison  of  smalyses  of 
samples  from  Station  ih   with  those  of  water  from  the  Colusa  station  show  that 
mineral  concenti«.tions  become  considerably  higher  (on  the  order  of  160  microrahos) 
in  Sacramento  River  at  Knights  Landing.  Numerous  irrigation  drainage  waters 
entering  the  river  between  these  two  stations  accoxint  for  the  higher  mineral  con- 
centrations at  Station  Ik. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Haxlmum  of  Record 


Specific  conductance  (mlcronhoa  at  25°C) 
Temperature  In  °F 


Dlsaolved  oxygen  in  parte  par  million 
Percent  saturation 


Mineral  conetituento  in  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (P) 
Boron  (B) 
Silica  (3IO2) 


Total  dissolved  solids  in  parts  per  million 

Percent  sodiisn 

Hardness  as  CaCOj  In  parts  per  million 
Total 
Noncarbonate 

Turbidity  in  parts  per  million 


Collfo 


RadloactlTlty  in  rale 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


109 
8.3 


Minimum  of  Record 


85 
1.3 


SACRAMENTO  RIVER  AT  KNIGHTS  LANDING  (STA.  NO.  14) 
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SACRAMENTO  RIVER  AT  SACRAMENTO  (STA.  15 ) 
Sampling  Point.  Station  15  is  located  in  Section  35  of  Township  9  North,  Range  k\ 
East,  Mt.  Diablo  Base  and  Meridian.  Daily  composites  and  monthly  grab  samples 
were  collected  at  Tower  Bridge,  0.^4-  mile  downstream  from  the  gaging  station  at 
Sacramento,  and  about  1.3  miles  downstream  from  the  confluence  of  the  Americaji  and 
Sacramento  Rivers .  ■ 

Period  of  Record.  April  1951  through  May  i960.  In  May  of  i960,  this  station  was 
relocated  13-3  miles  downstream  to  Freeport  (Station  15b).  Analysis  of  data  ob- 
tained during  the  course  of  the  Sacramento  River  Water  Pollution  Survey  indicated 
that  accretions  from  the  American  River  (I.3  miles  upstream  from  the  Sacramento 
station)  vinder  certain  hydrologic  conditions,  were  not  evenly  dispersed  throughout 
the  ciross  section  of  the  Sacramento  River  at  the  point  of  sampling.  In  order  to 
insure  representative  sampling  under  all  hydrologic  conditions,  it  was  necessary 
to  relocate  this  station. 

Water  Quality  Characteristics.  Mineral  analyses  of  samples  taken  at  Station  15 
indicate  the  water  to  be  bicarbonate  in  type  with  calcium  and  magnesium  about 
equal  in  predominance  as  the  major  cations,  soft  to  slightly  hard,  class  1  for 
irrigation,  suitable  for  all  but  the  most  exacting  industrial  uses,  and  within 
drinking  water  requirements  for  mineral  content. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


MaxLjnuffl  of  Record 


Mlnlnum  of  Record 


Specific  conductance  (nlcromhoa  at  25''C) 
Temperature  In  °F 


pH 


296 

57.1 

78 

1.1 

lli.O 
116 

7.5 
79 

8.2 

6.U 

10.7 
93 


9.0 

8I> 

7.3 


Mineral  conatituenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (Cl) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


2.3 
0.0 
132 
20 

4.8 
0.1. 
0.39 
31. 


2.4 
1.1 
1.9 
0.6 
0.0 
26 
1.0 
1.0 
0.0 
0.0 
0.00 
0.0 


9-7 

14 
2.1 
0.0 

92 

19 

16 
3.3 
0.4 
0.1 

27 


5.0 

1.0 
0.2 
0.0 
0.00 
0.0 


Total  dissolved  solids  in  parts  per  million 


Percent  sodivm 


179 


41 


142 


Hardness 
Total 
Noncarbonate 


CaC03  in  parts  per  million 


Turbidity  in  parts  per  mlllio 


46 


ColUo 


In  I 


Radioactivity  In  raicro-mi 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
curies  per  liter 


1.67 

0.00 

0.70 

0.00 

6.79 

0.00 

12.96 

0.00 

0.23 
0.70 
6.79 
5.85 


WATER    QUALITY    VARIATIONS 


-1!?9- 


SACRAMENTO  RIVER  AT  FREEPORT  (STA.  1^) 
Sampling  Point.  Station  15b  is  located  in  Section  ik   of  Township  7  North,  Range 
k   East,  Mt.  Diablo  Base  and  Meridiem.  Daily  composites  and  monthly  grab  samples 
were  collected  from  the  platform  at  the  office  of  the  bridge  tender  on  the 
Freeport  Bridge  which  is  located  approximately  2.5  miles  downstream  from  the  USGS 
gaging  station. 

Period  of  Record.  June  196O  thro\igh  December  I961.   (Replaces  Station  15 ) 

Water  Quality  Characteristics.  Mineral  analyses  show  the  water  at  this  station 
to  be  bicarbonate  in  type  with  calcium,  magnesixm,  and  sodium  nearly  equal,  soft 
to  slightly  hard,  class  1  for  irrigation  water,  and  within  drinking  water  re- 
quirements for  mineral  content. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


Itan 


Specific  conductance  (mlcromhoa  at  250C) 

Temperature  In  °F 

DisBolTed  oxxgen  in  parte  per  million 
Percent  saturation 

PH 


Maxlnum  of  Record   Minianm  of  Record 


259 

73 

11.5 
99 

7.7 


111 

U5 


Maximum  -  1961 


Minimun  -  1961 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Hg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HOO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOs) 


16 
15 

3.a 


3.8 
0.0 


0.0 
0.0 
0.00 


l.A 
0 
121 
16 

15 

2.3 

0.3 
0.2 


5.0 
3.8 
0.5 
0 
53 
6.0 


Total  dissolved  solids  in  parts  per  million 

Percent  sodiun 

Hardness  as  CaCOi  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


169 
36 


169 

3U 


Collform  in  most  probable  number  per  milliliter 


Radioactivity  in  raicro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


curies  per  liter 


0.2b 

o.te 

6.5I4 
12.1 


0.17 

0.26 

0.10 

0.33 

1.5 

6.51. 

0.0 

12.1 

WATER    QUALITY   VARIATIONS 


60,000 
50,000 

UCOOO 

30,000 


SACRAMENTO  RIVER  AT    FREEPORT    (STA.  NO.  15b) 
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COLUSA  TROUGH  NEAR  COLUSA  (STA.  8?) 
Sampling  Point.  Station  87  is  located  in  Section  3^+,  Township  16  North,  Range  2 
West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  near  the 
surface,  along  the  right  bank,  100  feet  downstream  from  State  Highway  120  bridge, 
3  miles  west  of  Colusa. 

Period  of  Record.  Jvily  1952  throvigh  December  1961. 

Water  Quality  Characteristics.  Analyses  showed  Colusa  Trough  water  to  be  gen-    I 
erally  sodium-magnesium  bicarbonate,  and  occasionally  class  2  for  irrigation  due 
to  conductivity.  Hardness  ranged  from  slightly  hard  to  very  hard.  During  the 
irrigation  season  this  water  is  chiefly  return  flow  from  Colusa  Basin  and  reflects 
the  mineralized  conditions  of  waters  used  and  reused  for  agricultural  purposes. 

Significant  Water  Quality  Changes.  None . 


-162- 


WATER    QUALITY    RANGES 


MaxijBUjn  of  Record 


Mlnlim  of  Record 


MlnljHBi  -     1961 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperature  in  ^ 


PH 


269 
hi 


113 


1*16 


6.6 

73 


Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Nagneeium  (Mg) 
Sodium  (Na) 
Potaseium  (K) 
Carbonate  (COj) 
Bicarbonate  {HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
nuoride  (F) 
Boron  (B) 
Silica  (Si02) 


221t 

5. It 
11. 

363 

226 

172 
5.8 
0.6 
0.1* 
30 


61t 

no 


21 
16 

39 
1.8 
0.0 
lit6 

33 

21 
0.0 
0.3 
0.1 


Total  dissolved  solids  in  parts  per  million 

Percent  sodiixo 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


990 
58 


1H8 
129 


160 

3i» 


77't 
51* 


65 
500 


Coliform  in  most  probable  number  per  ■illlliter 

Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 
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SACRAMENTO  SLOUGH  NEAR  KNIGHTS  LANDING  (STA.  li+a) 
Sampling  Point.  The  station  is  within  Section  20,  Township  11  North,  Range  2 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  near  the 
surface  from  the  center  of  the  stream,  from  a  bridge  crossing  Sutter  Bypass,  near 
the  discharge  pipes  from  Reclamation  District  I5OO  pumping  plant  about  k  miles 
east  of  Knights  Lajiding. 

Period  of  Record.  J\ine  I95I  throvigh  December  1961. 

Water  Quality  Characteristics.  Analyses  showed  this  water  to  be  a  bicarbonate 
type  with  no  one  cation  predominant,  and  class  1  for  irrigation  use.  Water  from 
Sacramento  Slo\igh  is  slightly  to  moderately  hard.  Flow  in  this  slough  is  chiefly 
irrigation  return  and  local  drainage  from  Reclamation  District  I5OO. 

Significant  Water  Quality  Changes.  None .  1 
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SACRAMENTO  SLOUGH  NEAR  KNIGHTS  LANDING  (STA.  NO.  14a) 
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McCloud  River  Basin 

McCloud  River  watershed  lies  inmediately  north  of  Shasta  Reservoir  in 
the  northern  portion  of  the  Central  Valley  Region.  The  river  basin  drains  a 
heavily  forested,  predominantly  mountainous  terrain.  Valley  and  mesa  lands  cover 
atout  15  percent  of  the  685  sqijare  miles  in  the  McCloud  River  Basin.  Estimated 
mean  seasonal  runoff  is  1,403,000  acre-feet. 

Timber  production  provides  the  major  stimulus  for  the  economy  of  this 
basin.  Livestock  raising  and  recreation  provides  a  supplement  to  the  economic 
development.  Water  use  and  waste  discharges  of  these  developments  are  compara- 
tively minor  and  have  not  created  problems  of  any  consequence. 

To  maintain  surveillance  on  quality  of  runoff  from  this  basin  a 
monitoring  station  is  located  on  McCloud  River  above  Lake  Shasta. 
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McCLOUD  RIVER  ABOVE  SHASTA  LAKE  (STA.  l8) 
Sampling  Point.  Station  l8  is  located  in  Section  31  of  Township  36  North,  Range 
3  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  left  bank,  just  above  the  backwater  of  Shasta  Lake,  11  miles  east  of  the  town 
of  Delta. 

Period  of  Record.  April  1951  throiogh  December  I961. 

Water  Quality  Characteristics .  Past  analyses  show  the  water  to  be  calcium 
bicarbonate  in  character,  class  1  for  irrigation,  soft  and  within  drinking  water 
standards  for  mineral  content.  The  station  is  generally  inaccessible  during  the 
winter  months  and,  therefore,  samples  are  usually  collected  only  during  the  spring 
summer,  and  fall  months.  However,  during  the  196O  and  196I  years,  samples  were 
obtained  each  month  due  to  the  mild  winters . 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Minlnxim  of  Record 


Minimum  -  1961 


Specific  corvtuctance  (mlcromhoa  at  250c} 
Temperature  in  °F 


pH 


9.8 
92 

7.1 


Mineral  constituenta  In  parta  per  million 
Calcium  (Ca) 
Magneeluin  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  CCOi) 
Bicarbonate  (HCO3) 
Sulfate  CSOi^) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiCj) 


5-1 
9.9 
2.5 


3.0 
8.0 
1.0 
0.2 

0.72 


in 


3.6 
7.6 
1.3 
0.0 
66 
l.li 
2.8 
0.2 
0.1 
0.1 


10 
3.2 
2.8 
1.2 
0.0 

1*9 
1.0 
0.1 
0.2 
0.1 
0.0 


Total  diasolTed  eolids  in  parts  per  million 

Percent  sodiiai 

Hardness  as  CaC03  in  parts  per  million 
TW,al 
Noncarbonate 


0.0 
0.0 


Coliform  in  most  probable  number  per  milliliter 


Radioactivity  in  mlc 
Dissolved  alpha 
Solid  alpha 
OlssolTed  beta 
Solid  beta 


o-mlcro  curies  per  liter 


0.52 

0.55 

10.30 


0.52 

0.17 

0.0 
2.0 


0.0 
0.0 
0.0 


WATER    QUALITY   VARIATIONS 


rs 


P 


160 

lUO 
120 
100 


McCLOUD  RIVER  ABOVE  SHASTA  LAKE  (STA.  NO.  18) 
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Pit  Kiver  Basin 

Runoff  from  5,758  sqtiare  miles  in  California  (including  Gtoose  Lake 
Basin)  drains  into  the  Pit  River.  Goose  Lake  Basin  in  California  comprises  kl2 
square  miles  which,  during  extremely  wet  years,  spills  over  into  the  Pit  River. 
Included  with  the  Pit  River  Unit  Basin  are  some  2,270  square  miles  of  valley  and 
mesa  lands.  Prominent  among  the  valley  fill  areas  are  South  Fork  Pit  River,  Big 
Valley,  Goose  Lake,  and  Fall  River.  Estimated  mean  annuaJ.  runoff  of  Pit  River 
Basin  is  3,it-26,000  acre-feet. 

Topography  of  the  area  is  characterized  by  several  large  upland  valley 
areas,  ranging  in  elevation  from  2,500  to  5,000  feet,  surrounded  by  rugged,  vol- 
canic peaks  of  the  Cascade  Range.  These  movintain  and  valley  lands  are  used  ex- 
tensively for  dry  range  for  livestock  and  also  support  irrigated  agriciature, 
timber  production,  mining,  and  recreation. 

Waste  discharges  from  several  small  communities,  lumbeiroills,  and  local 
light  industries  enter  the  Pit  River  along  its  course.  These  wastes  are  minor, 
the  largest  being  less  than  0.5  mgd  (from  the  City  of  Alturas),  and  do  not  create 
any  significant  pollution  or  impairment  problems. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 
monitor  quality  of  s\irface  water  in  this  basin  and  the  page  on  which  each  is 
discussed: 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Pit  River  near  Canby  I72 

Pit  River  near  Bieber  1714. 

Pit  River  near  Montgomery  Creek  I76 

Pit  River,  South  Pbrk  near  Likely  I78 
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PIT  RIVER  NEAR  CAUBY  (STA.  17a) 
Sampling  Point.  The  Canby  station  is  situated  in  Section  10  of  Township  kl   North, 
Range  9  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  center  of  the  channel  of  flow  from  the  Highway  299  bridge,  4.5  miles 
southwest  of  Canby. 

Period  of  Record.  April  I951  throvigh  December  196I. 

Water  Quality  Characteristics.  Pit  River  at  Station  17a  is  calcium-sodium 
bicarbonate,  class  1  for  irrigation,  and  soft  to  slightly  hard.  While  iron  occa- 
sionally  exceeds  the  recommended  maximum  for  iron  and  manganese  combined  in 
drinking  water,  all  other  minerals  are  within  drinking  water  standards. 

Significant  Water  Queility  Changes.  None . 
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WATER  QUALITY  RANGES 


Maxlnum  of  Record   Mlnlnum  of  Record   Maximum  -  1961 


Mlnimun  -  1961 


Specific  conductance  (microrahoe  at  25°C) 
Temperature  In  °F 


pH 


79 


79 

U.I 
108 


Mineral  conatltuenta  In  parte  per  million 
Calciin  (Ca) 
Hagneelum  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HC»3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Hltrate  (NO3) 
Fluoride  CF) 
Boron  (B) 
Silica  CSIO2) 


1*7 
7.0 


2.2 
0.6 
0.3 


11 
U.I* 
8.1* 
2.3 
0.0 

66 
U.9 
0.0 
0.0 
0.0 
0.0 

28 


Total  dissolved  solids  in  parts  per  million 

Percent  sodlun 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


263 
52 


Coliform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta  


27 
9.6 


1.3 
0.2 
0.3 
32 


201* 
34 


8.0 
71* 


23 
9.1* 

18 
1'.7 
0.0 

106 

12 
2.1 
0.9 
0.1 
0.0 


61» 
0.0 
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PIT  RIVER  NEAR  BIEBER  (STA.  IJe) 
Sampling  Point.  Station  17e  is  located  within  Section  3k   of  Township  37  North, 
Rginge  7  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  were  collected 
from  the  right  bank,  at  the  USGS  gage,  I.5  miles  upstream  from  Spring  Gulch  and 
8  miles  south  of  Bieber.  On  occasion  when  the  station  is  inaccessible,  samples 
are  collected  at  the  Highway  299  bridge  in  Bieber. 

Period  of  Record.  October  I958  through  December  I961. 

Water  Quality  Characteristics.  Water  at  this  station  is  generally  sodium- 
calcium  bicarbonate  in  character,  class  1  for  irrigation,  soft  to  moderately  hard, 
and  within  mineral  standards  for  drinking  water. 

Significant  V/ater  Quality  Changes.  None . 


■17^- 


WATER  QUALITY  RANGES 


HAXlmm   of  Record 


Minimum  of  Record 


Specific  conductance  (ralcrorahoe  at  25oc) 
Temperature  In  °? 


pH 


lit. 6 
XT'* 


U.7 
92 

8.6 


11*5 

3^ 

5-0 
55 

7.3 


Mineral  constltuenta  in  parts  per  million 
Calclian  (Ca) 
Magnesium  (Hg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


1.3 
0.5 
0.3 


9.2 
39 


0.9 
0.2 


k.l 
0.0 
76 


Total  dissolved  solids  in  parts  per  million 

Percent  sodim 

Hardness  as  CaCOj  in  parts  per  million 
Tbtal 
Noncarbonate 

Turbidity 


269 

hi 


Collform  In  most  probable  manber  par  milliliter  (Not 

Measured) 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.33 
0.17 
13.33 
7.16 


WATER    QUALITY   VARIATIONS 


K-S. 


300 
250 

200 
150 
100 
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PIT  RIVER  NEAR  MONTCXMERY  CREEK  (STA.  I7) 
Sempling  Point.  Station  17  is  located  in  Section  32  of  Township  35  North,  Range 
1  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  sajnples  were  collected  from 
the  right  bank,  0.1  to  0.2  mile  upstream  from  Fenders  Ferry  Bridge.  Occasiona3_Ly 
backwater  conditions  exist  at  this  station. 

Period  of  Record.  April  1951  throiogh  December  1961. 

Water  Quality  Characteristics.  Analyses  showed  the  character  of  the  water  at 
Station  I7  to  be  calcium-magnesium- sodium  bicarbonate,  class  1  for  irrigation, 
soft  to  slightly  hard,  and  within  the  recommended  limits  for  mineral  content  in 
drinking  water. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


HaxLnun  of  Rscord       Mlnijiuiii  of  Record       Haxlnun  -   1961 


Hinlnin  -     1961 


Specific  conductance   (mlcromhoe   at  25°C) 
Temperatxire  in  ^ 


PH 


15.3 
130 


70 
36 

6.9 

73 

7.1 


161 
70 


6.3 
90 

7.2 


Mineral  constitnenta  in  parte  per  millio 
Calclw   (Ca) 
Magneeimn  (Mg) 
Sodium  (Na) 
Potaeslun  (K) 
Carbonate   (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^j 
Chloride  (CI) 
Nitrate  (NOj) 
nuorlde  (F) 
Boron  (B) 
Silica  (SiOj) 


3 

98 
h.B 
8.5 
1.0 
0.2 
0.3 

38 


6.9 
2.3 
2.6 

o.a 

0.0 

kk 
0.9 

0.2 
0.0 
0.0 
0.0 


k.9 
6.6 
1.7 
0.0 
75 
2.0 
0.2 
0.0 
0.1 
0.0 


Total  dissolved  solids  In  parts  per  ndllion 

Percent  sodiwi 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


137 
35 


0.0 

0.5 


Oolifom  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  ciirieB  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.78 
8.82 
6.3 


0.00 
0.00 
0.00 
0.00 


0.0 
0.0 

2.9 

3.3 


WATER    QUALITY   VARIATIONS 


180 

160 

So 

11(0 

120 

3" 

100 

^.t 

80 

(Sn 

^ 

uo 

6,500 

6,000 
I  5,500 
c      5,000 

fg.  ".500 

J^      14,000 

3,500 

I      3,000 

^      2,500 

2,000 

1,500 

1,000 

500 


1953         1         1954  1955  |  1956         I  1957         I  1958 


PIT  RIVER  NEAR  MONTGOMERY  CREEK  (STA.  NO 
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PIT  RIVER,  SOUTH  FORK  NEkR   LIKELY  (STA..  l8a) 
Sampling  Point.  Station  l8a  is  the  upstream  station  on  the  Pit  River  Basin  and 
is  located  in  Section  11  of  Township  39  North,  Range  13  East,  Mt.  Diablo  Ease  and 
Meridiaji.  Monthly  grab  samples  were  collected  from  the  left  bank,  at  the  USGS 
gage,  1.3  miles  downstream  from  West  Valley  Creek  and  3.5  miles  east  of  Likely. 

Period  of  Record.  Axigust  1958  throxigh  December  I961. 

Water  Qxiality  Characteristics.  South  Fork  Pit  River  near  Likely  is  calci\jm- 
magnesltmi  bicarbonate  in  character,  class  1  for  irrigation,  and  soft  to  slightly 
hard.  Although  it  meets  drinking  water  stsmdards  for  mineral  content,  iron  con- 
centrations occasionally  exceed  the  recommended  limit  of  O.3  ppm  for  iron  ajid 
maiiganese  combined. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Specific  conductance  (mlcromhos  at  25°C) 
Temperature  In  °? 


pH 


Maxlnum  of  Record 


MlnljQum  of  Record 


82.8 
32 


7-3 
69 


6-5 


Minimum  -   1961 


1-h 
69 


Mineral  conatituente  in  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (MCX33) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


16 
6.3 

lU 
l*.7 
k.O 
106 
9.0 
7-5 
1.6 
0.3 
0.2 

ItO 


2.2 
3.6 
1-9 
0.0 
1*6 
0.0 
0.0 
0.0 
0.0 
0.0 

30 


16 

6.3 
Ik 
k.k 

1*.0 

106 
9.0 

0.8 
0.1 
0.2 


3.6 

0.0 

1.9 
1.6 
0.0 
0.6 
0.1 
0.0 

33 


Total  dissolved  solids  in  parts  per  million 
Percent  sodiun 


137 
31* 


72 


17'* 
3k 


Hardness 

Total 
Noncarbonate 

Turbidity 


CaCO^  In  parts  per  nllllon 


36 
0.0 


Collfora  In  most  probable  number  per  milliliter 


Radioactivity  In  raicro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


<  curies  per  liter 


0.51 

0.0 

0.76 

0.0 

9-32 

2.1 

1.72 

0.00 

0.17 

0.0 

O.H 

0.0 

3.55 

2.1 

1-3 

0.0 

WATER    QUALITY   VARIATIONS 


160 

lUO 
120 
100 


160 
lllO 
120 
100 


[rmrrn 


PIT  RIVER,  SOUTH  FORK  NEAR  LIKELY  (STA.  NO.  18a) 
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Redding  Stream  Unit 

The  Redding  stream  unit  is  located  on  the  northern  extremity  of  Sacra- 
mento Valley  and  includes  all  major  streams  tributary  to  Sacramento  River  between 
Keswick  Dam  and  Red  Bluff.  To  the  west  of  the  Sacramento  River,  Cottonwood  and 
Clear  Creeks  are  the  major  tributaries,  and  Cow,  Bear,  Battle,  and  Paynes  Creeks 
contribute  from  the  east.  The  unit  drains  an  area  of  about  2,6lO  square  miles  of 
which  780  square  miles  is  valley  and  mesa  land.  Mean  annual  runoff  in  the  unit 
totals  2,7^,000  acre -feet. 

The  terrain  of  the  unit  is  comprised  of  a  fertile  valley  floor,  rolling 
grass-covered  foothills,  and  rugged  mountains  at  the  eastern  and  western  bound- 
aries. Developments  in  this  area  are  centered  around  agriculture  and  lumbering 
activities.  Livestock  raising,  recreation,  and  light  industry  are  also  prevalent 
in  the  unit.  The  Sacramento  River  and  the  underlying  ground  water  basin  provide 
most  of  the  water  \ised  in  the  vmit. 

Waste  discharges  of  significant  quantity  in  this  unit  include  outflows 
from  United  States  Plywood  Corporation  (.3^  mgd)  and  Anderson  Sanitation  District 
(.75  mgd). 

The  following  tabulation  presents  the  names  of  stations  maintained  to 
monitor  quality  of  surface  water  in  this  basin,  and  the  page  on  which  each  is 


discussed: 


,,  .  Page  Number  of 

Monitoring  Station  Station  Discussion 

Clear  Creek  near  Igo  I82 

Cow  Creek  near  Millville  ^.Qh 
Cottonwood  Creek  below  North  Fork 

Cottonwood  Creek  ^^g^ 

Cottonwood  Creek  near  Cottonwood  188 
Cottonwood  Creek,  South  Fork  above 

Cottonwood  Creek  j_qO 

Battle  Creek  near  Cottonwood  192 

Paynes  Creek  near  Red  Bluff  3_q1^ 
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CLEAP  CREEK  NEAR  IGO  (STA.  12d) 
Sampling  Point.  Station  12d  is  located  in  Section  2?,  Township  3I  North,  Range  6 
vVest,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
left  bank  at  the  Redding-Igo  road  bridge,  1.0  mile  northeast  of  Igo,  8  miles 
southwest  of  Redding,  and  10. 5  miles  upstream  from  the  mouth  of  the  creek. 

Period  of  Record.  April  1958  through  December  1961. 

Water  Quality  Characteristics.  A  review  of  past  anaO^ses  show  the  water  at 
Station  12d  to  be  bicarbonate  in  type  with  calcium  the  predominant  cation,  soft 
to  slightly  hard,- and  meets  the  drinking  water  standards  for  mineral  content. 
Mineral  concentrations  in  this  water  identify  it  as  class  1  for  irrigation. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Specific  conductanc 
Temperature  In  °F 


pH 


(ralcromhoa  at  25°C) 


Majdjnum  of  Record 


MinijBum  of  Record 


6.5 

7". 


6.9 


Maximum  -   1961 


Minimum  -     1961 


63.3 
■•3 

8.1 

66 

7.1 


Mineral  constituents  in 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (cOi) 
Bicarbonate  {HCO3) 
Sulfate  (SOr) 
Chloride  (cY) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (310?) 


parts  per  million 


5.6 
18 
1.6 


1-7 
0.2 

0.13 


2.6 

0.3 

0.0 

1.9 
0.5 
0.0 
0.0 
0.0 


1.6 

0.7 

e 

0.0 

n 

26 

9.0 

7.0 

»2 

0.5 

0.14 

0.2 

0.1 

0.0 

0.0 

0.0 

Total  dissolved  solids  In  parts  per  million 
Percent  sodlun 

CaCOj  In  parts  per  million 


Hardness 
Total 
Noncarbonate 


0.0 
0.3 


Collform  In  most  probable  number  per  milliliter  (Not 

measured) 
Radioactivity  In  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.58 

0.09 

O.'t? 

0.09 

23.21 

0.00 

6.5-* 

0.0 

0.30 
0.23 


WATER    QUALITY   VARIATIONS 


5S 


650 

fioo 

■g 

550 

m 
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iK 

U50 

0  S 

l»00 

0 

350 

■§ 

300 

— 

250 

200 
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50 

CLEAR  CREEK  NEAR  IGO  (STA.  NO.  12d) 
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cow  CREEK  NEAR  MILLVILLE  (STA.  88a) 
Sampling  Point.  The  sampling  station  is  located  in  Section  32  of  Township  31 
North,  Range  3  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were 
collected  from  the  right  bank,  at  the  USGS  gage,  k.2   miles  southwest  of  Millville, 
and  i4-.3  miles  downstream  from  Little  Cow  Creek. 

Period  of  Record.  April  I958  through  December  I961. 

Water  Quality  Characteristics.  Analyses  show  water  at  Station  88a  to  be  a 
calcium  bicarbonate  type,  soft  to  slightly  hard,  class  1  for  irrigation,  and 
meets  the  drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Specific  conductance  (raicrorahos  at  2S°C) 
Temperature  In  °T 


DLaeolTed  oxygen  In  parts  per  million 
Percent  saturation 


PH 


Mineral  conatituenta  in  parts  per  million 
Calcium  (Ca) 
Hagneaium  (Mg) 
Sodium  (Na) 
Potassiun  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  CNO3) 
nuoride  (F) 
Boron  (B) 
Silica  CSi02) 


Total  dissolved  solids  in  parts  per  million 

Percent  sodivn 

Hardness  as  CaCOi  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


Collf  orn  in  most  probable  number  per  milliliter  (Not 

measured) 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta  


Maximum  of  Record 


12 

Ik 
1.1 
0.2 
0.30 

37 


151* 


Minimum  of  Record 


65.7 
38 


6.1 

71 


7.2 
2.9 
2.6 
0.6 
0.0 
31 
0.6 

l.k 

0.0 
0.0 
0.0 


182 
90 


19 
6.8 

9.6 


100 
it.U 

9.1* 

1.1 

0.2 
0.2 
35 


129 

23 


0.57 
0.60 
5.8i* 
k.9 


26 
0.0 


0.00 
0.00 
0.00 
0.00 


0.57 

0.0 

3.1* 


WATER    QUALITY   VARIATIONS 


MinlmMi  -     1961 
98.9 
k6 

6.5 
82 


10 
k.i 

1».2 
0.-9 
0.0 

"IS 
1.0 
2.0 
0.0 
0.0 
0.0 

26 


72 


0.0 
0.00 
0.0 
0.0 
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COTTONWOOD  CREEK  BELOW  NORTH  FORK  COTTONWOOD  CREEK  (STA.  Ha) 
Sampling  Point.  The  monitoring  station  is  located  in  Section  2,   Township  29 
North,  Range  6  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  were 
collected  from  the  left  bank,  13. 5  miles  west  of  the  town  of  Cottonwood  along  Gas 
Point  Road  about  1.0  mile  dovmstream  from  the  mouth  of  North  Fork  Cottonwood 
Creek. 

Period  of  Record.  October  I958  thro\igh  December  I961. 

Water  Quality  Characteristics.  Water  at  Station  11a  is  calcium-magnesium 
bicarbonate  in  character,  slightly  to  moderately  hard,  class  1  for  irrigation, 
and  meets  drinking  water  standards  for  mineral  content. 

Significeint  Water  Quality  Changes.  None . 
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COTTONWOOD  CREHC  NEAR  COTTONWOOD  (STA.  12b) 
Sampling  Point.  Station  12b  is  located  in  Section  7  of  Township  29  North,  Range 
3  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  vere  collected  from 
the  right  bank  at  the  USGS  gage  2  miles  east  of  the  town  of  Cottonwood,  and 
approximately  2.5  miles  upstream  from  the  mouth. 

Period  of  Record.  April  I951  throiigh  December  196I. 

Water  Quality  Characteristics .  Water  at  Station  12b  is  calcium  bicarbonate  type, 
class  1  for  irrigation,  slightly  to  moderately  hard,  meets  drinking  water  stand- 
ards for  mineral  content,  and  is  suitable  for  nearly  all  industrial  uses. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


Specific  eonductance  (mlcromhos  at  25°C) 
Temperature  in  °F 


DlsBolved  oxygen  In  parts  par  million 
Percent  saturation 


Mineral  conatltuente  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium   (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate   CSOl' 
Chloride   (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


Total  dissolTed  solids  in  parts  per  million 
Percent  sodiian 


COTTONWOOD  CREEK  NEAR  COTTONWOOD  (STA.  NO.  12b) 
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COTTONWOOD  CREEK,  SOUTH  FORK  ABOVE  COTTONWOOD  CREEK  (STA.  lib)  I 

Sampling  Point.  The  station  is  located  in  Section  17,  Township  29  North,  Range  k 
West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  at  mid- 
stream from  the  Evergreen  Road  bridge,  approximately  3.2  miles  west  of  State 
Highway  99,  and  1  mile  upstream  from  the  mouth. 

Period  of  Record.  November  I958  through  December  I961. 

Water  Quality  Characteristics.  Water  at  this  station  is  calcium  bicarbonate  in 
character,  slightly  to  moderately  hard,  and  class  1  for  irrigation.  The  water  is 
suitable  for  most  industrial  purposes,  and  meets  drinMng  water  requirements  for 
mineral  content. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minljnum  of  Record 


Maximum  -  I'^l 


Specific  conductance  (micromhoe  at  2S°0) 
Temperature  in  °F 


PH 


13.0 
112 

8.U 


5.3 

It 

13 

112 

7.1 

8 

>3 
7.7 
6.0 

26 

0.5 

0.0 
?0 

5 

171. 

T.9 
6.2 

56 

0.0 

0.0 

0.0 

0 

202 
3B 


Mineral  constituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  CNa) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (Cl) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


0.5 
0.2 
0.2 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


Turbidity 


173 
61 

30 


Coliform  In  most  probable  number  per  milliliter  (Not 

Measured) 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.15 
0.47 
3.30 
5.t 


0.00 
0.09 


WATER    QUALITY    VARIATIONS 


80 


y 


si 


COTTONWOOD  CREEK,  SOUTH  FORK  ABOVE  COTTONWOOD  CREEK  (STA.  NO.  lib) 
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BATTLE  CREEK  NEAR  COTTONWOOD  (STA.  88b) 
Sampling  Point.  Station  88b  is  located  in  Section  6,  Township  29  North,  Range  2 
West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  on  the 
right  bank  at  the  USGS  gaging  station,  6.3  miles  upstream  from  the  mouth,  and 
7-6  miles  east  of  Cottonwood. 

Period  of  Record.  April  1958  through  December  1961. 

Water  Quality  Characteristics.  The  water  at  Station  88b  is  bicarbonate  in  type 
with  magnesium  the  predominant  cation,  excellent  in  quality,  class  1  for  irri- 
gation, soft  to  slightly  hard,  and  meets  the  requirements  for  drinking  water. 
Mineral  concentrations  in  water  at  Station  88b  do  not  vaiy  appreciably  due  to  the 
effects  of  controlled  flow  resulting  from  upstream  power  developments. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Specific  conductance  (micromhoe  at  25*^0) 
Temperature  in  °F 


pH 


Mineral  conatituente  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOi^j 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (Si02) 


Total  dissolved  solids  in  parts  per  million 

Percent  soditm 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


Collform  in  most  probable  number  par  millilltsr  (Not 

measured) 
Radioactivity  in  ralcro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta  


Maxljnum  of  Record 


15"* 
72 


12.6 
109 


2.6 

1 

95 
6.7 
8.5 
1.3 
0.2 
0.20 

53 


131* 


Mlninum  of  Record 


67.6 

1.2 

6.3 
59 

7-0 


6.0 
3.6 
2.7 
1.3 
0.0 
29 
0.0 
0.5 
0.0 
0.0 
0.0 


Maxlnum  -  1961 


Minimum  -  1961 


0.36 

0.00 

0.60 

0.09 

ik.gh 

2.59 

S.T 

0.00 

WATER    QUALITY   VARIATIONS 


153 
65 


11.6 
109 


7.5 
8.7 

2.2 


3.5 
0.1 
0.2 
0.1 

1.7 


133 


0.08 
0.57 
2.3 

5-T 


1*3 
8.U 


9.2 
'•.9 
1».2 
1.8 
0.0 
51 
1.0 
1.0 
0.1 
0.1 
0.0 


0.0 
0.0 

0.0 
0.0 


BATTLE  CREEK  NEAR  COTTONWOOD  (STA.  NO.  88b) 
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PAYNES  CREEK  NEAE  RED  BLUFF  (STA.  88g) 
Sampling  Point.  Red  Bl\iff  station  is  located  in  Section  3  of  Township  28  North, 
Rsjige  2  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  bank,  100  yards  upstream  from  Long  Road  bridge  at  Dales  station, 
appjxjximately  ik  miles  east  of  Red  Bluff,  ajid  7  miles  upstream  from  the  USGS  gage. 

Period  of  Record.  October  1958  through  December  I96I. 

Water  Quality  Characteristics.  Past  emalyses  show  water  at  this  point  to  be  bi- 
carbonate in  type  with  no  predominant  cation,  slightly  hard,  and  within  drinking 
water  standards.  Boron  concentrations  occasioneilly  cause  the  water  to  be  class  2 
for  iridgation.  Boron  in  this  stream  is  attributable  to  the  geologic  formations 
in  the  drainage  basin. 

Significant  Water  Quality  Changes.  For  several  months  during  i960  and  I96I, 
boron  concentrations  exceeded  the  limits  of  a  class  1  irrigation  water.  This  was 
due  to  low  flow  conditions  which  existed. 
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West  Side  Stream  Unit 

The  drainage  area  of  the  West  Side  Stream  Unit  occupies  approximately 
4,000  square  miles  along  the  west  side  of  Sacramento  Valley.  Major  streams  drain- 
ing the  area  include  Redbank,  Elder,  Thomes,  Stony,  Cache,  and  Putah  Creeks. 
Clear  Lake  is  a  large  natural  lake  on  Cache  Creek  and  is  a  parominent  feature  of 
the  drainage  area.  Foothills  and  mountains  of  the  Coast  Flange  cover  about  75  per- 
cent of  the  unit.  The  siggregate  natural  runoff  of  the  stresims  of  the  unit  average 
about  1,900,000  acre-feet  per  year.  | 

Commercial  development  in  the  unit  is  primarily  based  on  agriculture  and 
livestock  raising.  The  foothills  provide  excellent  grazing  lands  and  the  valley   I 
and  mesa  lands  are  suitable  for  numerous  orchard  and  field  crops .  Recreation  has 
been  a  major  attraction  in  the  Clear  Lake  area  for  many  years  and,  as  water  devel- 
opments occur  in  other  portions  of  this  imit,  recreation  will  command  a  more  im- 
portant place  in  their  economy. 

Several  sma3_L  communities,  resort  areas,  and  limited  mining  activities 
discharge  wastes  into  the  streams  of  this  unit.  Only  minor  impairment  of  water 
quality  in  these  streams  is  attributable  to  this  source. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 

monitor  q\iality  of  surface  water  in  this  unit  and  the  page  on  which  each  is 

discussed: 

Page  Nvmiber  of 
Monitoring  Station  Station  Discussion 

Redbank  Creek  near  Red  Bl\iff  I9& 

Elder  Creek  near  Paskenta  200 

Elder  Creek  at  Gerber  202 

Thomes  Creek  at  Paskenta  20^+ 

Thomes  Creek  near  mouth  206 

Stony  Creek  at  Black  Butte  Dam  Site  208 

Stony  Creek  near  Hamilton  City  210 

Clear  Lake  at  Lakeport  212 

Cache  Creek  near  Lower  Lake  2l4 

Cache  Creek  near  Capay  2l6 

Cache  Creek,  North  Fork  near  Lower  Lake  2l8 

Putah  Creek  near  Winters  220 
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RED  MNK  CKKilK  M-IAR   RED  BLUFK  (STA.  88d) 
Sampling  Point.  Station  83d  is  situated  in  Section  22  of  Township  26  North,  Range 
5  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  at 
private  bridge  approximately  100  feet  north  of  Lowery  Road,  at  the  DWR  gage,  2 
miles  southeast  of  Red  Bank  and  15  miles  northwest  of  Red  Bluff. 

Period  of  Record.  January  I959  through  December  I961. 

Water  Quality  Characteristics.  Water  at  Station  88d  is  calcium-magnesium 
bicarbonate  in  character,  class  1  for  irrigation,  very  hard,  and  within  drinlcing 
water  standards  for  mineral  content. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


Maxljnum  of  Record 


Hlnlnum  of  Record 


Specific  conductance  (micromhoe  at  2S^C) 
Temperature  In  °F 


PH 


Mineral  constituents  In  parta  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (?) 
Boron  (B) 
Silica  (SlOj) 


5.5 
0.I4 
0.1 


6.0 
0.0 

0.0 
0.0 


6.0 
0.0 

0,0 
0.0 


Total  dissolved  solids  in  parts  per  million 

Percent  soditan 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


26  It 
13 


Collform  In  most  probable  number  per  milliliter  (Not 


Radioactivity  In  mlc 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


o-mlcro  curies  per  liter 


0.32 

0.0 

0.32 

0.00 

1.31 

0.0 

8.3 

1.52 

0.32 

8-3 


WATER    QUALITY   VARIATIONS 
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ELDER  CREEK  NEAR  PASKENTA  (STA.  13e) 
Sampling  Point.  The  location  of  Station  13e  is  within  Section  1^+  of  Township  25 
North,  Range  6  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were 
collected  from  the  left  bank,  at  the  USGS  gage,  2,5  miles  downstream  from  South 
Fork,  8  miles  northeast  of  Fluomoy,  and  11  miles  north  of  Paskenta. 

Period  of  Record.  October  I958  through  December  I961.  J 

Water  Quality  Characteristics.  Analyses  of  samples  show  the  water  at  Station  13e 
to  be  a  calcium  or  magnesium  bicarbonate  type  changing  to  sodium  chloride  at  low 
flows.  The  water  is  moderately  to  very  hard,  but  within  drinking  water  standards 
for  mineral  content.  Occasionally,  conductivity  causes  the  water  at  Station  13e 
to  be  class  2  for  irrigation. 

Significant  Water  Quality  Changes .  None . 
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ELDER  CREEK  AT  GERBER  (STA.  95a) 
Sampling  Point.  Elder  Creek  station  is  located  within  Sauces  Grant  in  Section  2 
of  To^mship  25  North,  Range  3  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab 
samples  were  collected  from  the  right  bank,  at  the  USGS  gage,  3.5  miles  upstream 
from  the  mouth,  and  1.0  mile  west  of  Gerber. 

Period  of  Record.  January  1959  thro\igh  December  I961.  J 

Water  Quality  Characteristics.  The  water  is  bicarbonate  in  character  with  calcium 
and  magnesium  the  predominant  cations,  class  1  for  irrigation,  moderately  hard, 
and  within  acceptable  limits  for  mineral  content  in  drinking  water. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minljnum  of  Record 


Hlnlmun  -  1961 


Specific  conductance  (mlcromhoa  at  25°C) 
Temperature  In  °F 


PH 


7.3 
l.h 


Mineral  constituents  In  parts  per  milllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


26 

1.6 


7.6 
0.2 
0.2 


Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


Turbidity 


Coliform  In  most  probable  number  per  milliliter    (Not 

Measured) 
Radioactivity  In  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta  


0.3a 
5-3 


0.15 
0.15 
0.56 
0.00 


WATER    QUALITY   VARIATIONS 


0.0 
0.1 
0.0 


-203- 


THOMES  CREEK  AT  PASKENTA  (STA.  13d) 
Sampling  Point.  Station  13ci  is  located  in  Section  k   of  Tovnship  23  North,  Range 
6  iVest,  Mt.  Diablo  Base  eind  Meridian.  Monthly  grab  samples  were  collected  from 
the  left  bank,  at  the  USGS  gage,  0.25  mile  upstream  from  Digger  Creek  and  0.3  mile 
upstream  from  the  highway  bridge  at  Paskenta. 

Period  of  Record.  October  I958  through  December  I961. 

Water  Quality  Characteristics.  Analyses  showed  the  water  at  this  station  to  be 
calcium  bicarbonate  in  character,  class  1  for  irrigation,  soft  to  moderately  hard, 
6uid  within  drinking  water  standards  for  mineral  content. 

Significant  Water  Quality  Changes.  None. 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Mlnljnum  of  Record 


Maximum  -  1961 


Minimum  -  1961 


Specific  conductance  (mlcromhos  at  250C) 
Temperature  In  °F 


pH 


U69 
87 


7.2 
86 

7.3 


7.? 
86 

7.1. 


Mineral  constituente  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (S102) 


3.0 
2.1 
0.3 
0.0 

51. 
3.8 
0.9 
0.0 
0.0 
0.0 


0.0 
0.? 
0.9 
8.9 


7.9 
0.9 
0.0 
0.0 
0.0 
8.9 


Total  dissolved  solids  in  parts  per  million 

Percent  sodim 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


979 
18 


198 
5". 


Collfom  in  most  probable  number  per  milliliter   (Not 

Measured) 
Radioactivity  in  micro-micro  curies  par  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


5.29 
0.27 


0.00 
0.00 
0.0 
0.0 


0.55 

2.1 
6.0 


0.16 

0.2ll 
0.0 

0.0 


WATER    QUALITY   VARIATIONS 
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THCMJiS  CREEK  NEAR  MOUTH  (STA.  95b) 
Sampling  Point.  Thomes  Creek  station  is  located  in  Section  35  of  Township  25 
North,  Range  3  V/est,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  were 
collected  from  the  center  of  the  channel  of  flow  beneath  the  Highway  99v/  bridge 
at  Richi'ield,  3  miles  north  of  Coming,  l4.5  miles  south  of  Red  Blxiff,  and  k.^ 
miles  upstream  from  the  mouth. 

Period  of  Record.  Jan\iary  1959  through  December  1961. 

Water  Quality  Characteristics.  Water  at  Station  95b  is  calci\mi  bicarbonate  in 
character,  class  1  for  irrigation,  soft  to  moderately  hard,  and  within  the  rec- 
ommended standards  for  mineral  content  in  drinking  water. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


HaxUnum  of  Record 


Mlnlnum  of  Record 


MinlJium  -     1961 


Specific  conductance  (mlcromhoa  at  25*^0) 
Temperature  in  °T 


pH 


Mineral  constituento  in  parts  per  milllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HGO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


3 

150 


O.U 

o.s 


16 
3.0 
3.1 
0.3 
0.0 

56 
7.0 
1.6 
0.0 
0.0 
0.0 

9.6 


0.0 
0.2 
0.0 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


Coliform  in  most  probable  number  per  milliliter  (Not 

Measured ) 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.0 

0.15 

0.1*6 

0.00 

3.15 

1.6 

k.6 

0.00 

0.1*6 
l*.6 


WATER    QUALITY   VARIATIONS 


FLOW    NOT    AVAILABLE 


I960  196 


THOMES  CREEK  NEAR  MOUTH  (STA.  NO.  95b) 
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STONY  CKEtK  AT  BLACK  BUTTE  DAM  SITE  (STA.  13c) 
Sampling  Point.  Station  Ijc  is  situated  vd.thin  Section  29  of  Township  23  North, 
Range  k   West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  of  water  were 
collected  from  the  right  bank  in  the  vicinity  of  the  U3GS  gage,  120  feet  down- 
stream from  the  diversion  dam,  and  8.7  miles  norLhwest  of  Orland. 

Period  of  Record.  Janiiary  I958  thro\jgh  December  I96I. 

Water  Quality  Characteristics.  Stony  Creek  at  Black  Butte  Dam  Site  is  generally 
calci\mi  bicarbonate  in  character,  ranges  from  slightly  l:iard  tc  moderately  hard, 
meets  drinking  water  standards  for  mineral  content,  and  is  class  1  for  irrigation. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Haxlinun  of  Record 


MinlAum  of  Record 


Minljiium  -  1961 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperature  in  ^ 


pH 


~sw 


7.7 
87 

7.l< 


?3? 

U9 

8.0 
91 

7.6 


Mineral  constltuente  in  parta  per  million 
Calcium  (Ca) 
Magnesium  (Kg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (5102) 


7.? 

o.a 

0.0 


?89 
60 
85 


0.1. 

0.5 


0.9 

0.2 

5 

0.0 

)6 

98 

'7 

10 

U 

13 

0.5 

0.0 

O.S 

0.0 

0.3 

0.0 

Total  dissolved  solids  in  parts  per  million 

Percent  sodiian 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 

Turbidity 


8U 
0.0 


Coliform  in  most  probable  number  per  milliliter    (Not 

Measured) 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.00 
0.0 

1.52 

0.45 


12.3 
5.9 


oM 


WATER    QUALITY   VARIATIONS 
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■§ 
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STONY  CREEK  AT  BLACK  BUTTE  DAM  SITE  (STA.  NO.  13c) 
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STOI^  CREEK  liEAE  HAMILTON  CITY  (STA.  13a) 
Sampling  Point.  Hamilton  City  station  is  located  in  Section  36  of  Township  22 
Nortli,  Range  2  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were 
collected  from  the  right  bank,  at  the  USGS  gage,  8  miles  east  of  Orland,  2.5  miles 
southwest  of  Hamilton  City,  etnd  k   miles  upstream  from  the  mouth. 

Period  of  Record.  April  1951  through  December  I96I. 

iVater  Quality  Characteristics.  Analyses  show  the  water  at  the  station  to  be 
calcium-magnesium  bicarbonate  in  character,  slightly  to  moderately  hard,  within 
drinking  water  standards  for  mineral  content,  and  class  1  irrigation  water. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Specific  conductance  (mlcromhos  at  25°C) 
Temperature  in  °? 


pH 


Maxljnum  of  Record       Minljnian  of  Record 


523 
85 


5.6 
66 

7-0 


283 
U9 


7.9 
89 


JLi_ 


Mineral  constituenta  in  parts  per  millio 
Calcium  (Ca) 
Magneaimn  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


6.3 
6.6 
0.6 
0.0 


0.0 
0.0 
0.0 


5 

0.0 

30 

126 

__ 

lit 

tk 

16 

-- 

0.0 

0.2 

— 

0.2 

0.0 

-- 

6.2 

Total  dissolved  solids  in  parts  per  million 
Percent  sodium 


Noncarbonate 
Turbidity 


301 
25 


igit 

67 


igi* 
1*6 

30 


Coliform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  par  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


2.1t8 
9.62 


0.00 
0.00 
0.00 
0.00 


23. 
0.25 


WATER    QUALITY    VARIATIONS 


0.1* 
0.3 
0.2 
0.1 
0.0 


200 
100 


STONY  CREEK  NEAR  HAMILTON  CITY  (STA.  NO.  13a) 
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CLEAR  LAKE  AT  LAKEPORT  (STA.  kl) 
Sampling  Point.  Station  ^+1,  the  only  active  station  on  Clear  Lake  during  196O-6I, 
is  located  in  Section  2U  of  Township  Ik   North,  Range  10  West,  Mt.  Diablo  Base  and 
Meridian.  Monthly  grab  samples  were  collected  from  the  end  of  the  pier  at  the 
foot  of  Third  Street  at  the  end  of  the  park  in  Lakeport,  Lake  County. 

Period  of  Record.  April  1951  througn  December  I961. 

Water  Quality  Characteristics.  Mineral  analyses  show  the  water  of  Clear  Lake  to 
be  characteristically  magnesium- calcium  bicarbonate,  slightly  hard  to  moderately 
hard,  and  within  drinking  water  standards  for  mineral  content.  Boron  frequently 
causes  the  water  to  be  class  2  for  irrigation  use.  Faiilting  and  past  volcajiic 
activity  are  believed  to  be  the  cause  of  the  boron  in  the  highly  mineralized 
springs  in  the  Clear  Lake  area. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maxljnum  of  Record 


Mlnijiium  of  Record 


Minimum  -  1961 


Specific  conductance  (micromhoa  at  25°C) 
Temperature  In  °f 


PH 


250 

us 

U.S 

U2 
7.3 


Mineral  conatltuents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  CHCO3) 
Sulfate  (SOn) 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


lOli 

:>.5 


O.lj 
1.23 


0.1 
0.9 
lli 


135 

7.0 
U.5 


Total  dissolved  solids  In  parts  per  million 
Percent  sodiun 


Hardness 
Total 
Noncarbonate 


CaCOj  in  parts  per  million 


158 
li 

lUo 


Coltfo 


in  1 


Radioactivity  in  micro-mi 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
cxiriea  per  liter 


0.2'4 

0.59 
12.60 

10.80 


0.00 
0.00 
0.00 
Q.QO 


WATER    QUALITY    VARIATIONS 
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CACHE  CREEK  NEAR  LOWER  LAKE  (STA.  k2) 
Sampling  Point.  Station  k2,   wiiich  monitors  outflow  from  Clear  Lake  to  Cache  Creek, 
is  situated  in  Section  6  of  Township  12  North,  Range  6  West,  Mt.  Diablo  Base  ajid 
Meridian.  Monthly  grab  samples  were  collected  from  the  left  bank  at  the  USGS  gag- 
ing station,  approximately  500  feet  downstream  from  Cache  Creek  Dam,  3*5  miles 
east  of  State  Highway  53 >  sad   5  miles  southeast  of  Lower  Lake,  Lake  County. 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Qiiality  Characteristics.  AneLLyses  show  Cache  Creek  water  at  Station  h2   to 
be  similar  to  the  water  in  Clear  LaJce  at  Lakeport  (Station  ^l),  magnesium-calcium 
bicarbonate  in  character,  usually  moderately  hard,  and  meets  drinking  water  stand-B 
ards  for  mineral  content.  Boron  generally  causes  the  water  to  be  class  2  for 
irrigation  use  during  a  major  portion  of  the  year. 

SignificBJit  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Minimum  of  Record 


Specific  conductance  (micromhos  at  25°C) 
Temperature  In  °F 


pH 


U90 
81i 


Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


5.I4 
0.5 


6 

?6 

25 

1 

19 

16 

7.6 

lli 

9 

1.7 

0 

2.7 
3 

2 

0 

6 

181 

98 

5.8 

9.0 

R 

3.0 

9.2 

3 

0.0 

!.« 

0 

0.0 

0.1 

0 

Total  dissolved  solids  In  parts  per  million 

Percent  sodlim 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


200 

17 

3U0 


mo 

17 
?0 


Collform  in  most  probable  number  per  milliliter 


Radioactivity  In  ralcro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


curies  per  liter 


0.89 
0.51 


0.00 

0.31 

0.00 

0.17 

0.00 

h.a 

0.00 

12.7 

WATER    QUALITY    VARIATIO 


•^i 
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CACHE  CREEK   NEAR  GAPAY  (STA.  8o) 
dajipling  Point.  The  Capay  Station  is  located  in  Section  8,  Township  10  North, 
Hange  2  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  right  bank  at  the  USGS  gaging  station,  2  miles  upstream  from  the  Clear 
Lake  Water  Company  Diversion  Dam,  and  3  miles  northwest  of  Capay,  Yolo  County. 

Period  of  Record.  December  1951  through  December  I961. 

Water  Quality  Characteristics.  Cache  Creek  water  at  Station  80,  as  at  upstream 
stations,  is  magnesium-calcium  bicarbonate  in  character,  moderately  to  very  hard, 
within  mineral  standards  for  drinking  water,  and  varies  from  class  1  to  3  for 
irrigation  use.  Boron  usually  causes  the  water  to  be  class  2  or  class  3  for  irri- 
gation use  during  the  major  part  of  the  year.  The  stream  becomes  class  1  following 
heavy  precipitation  when  increased  flow  provides  sufficient  dilution.  The  effects 
of  North  Fork  tributaiy  flow  have  perenially  been  reflected  by  significant  in- 
creases in  most  constituents  in  Cache  Creek  between  Lower  Lake  and  Capay. 

Significant  Water  Quality  Chan^^res.  Maximum  values  of  record  for  specific  conduct- 
ance, total  dissolved  solids,  chloride,  and  hardness  were  recorded  during  i960. 
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I 


WATER  QUALITY  RANGES 


Maximum  of  Record 


Minlnum  of  Record 


Maximum  -  1961 


Minimum  -  1961 


Specific  conductance  (mlcromhos  at  2S^C) 
Temperature  In  °F 


pH 


l.lUo 


W.5 

121 

8.U 


Mineral  constituents  In  parts  per  million 

Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  ((1003) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


3U3 
56 


2.k 
0.3 

5.0 


5.0 
9.0 
0.0 

0.0 
CJ.5 

3.a 


0.3 
0.3 
3.1. 


Total  dissolved  solids  in  parts  per  million 

Percent  sodiwi 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


Collfom  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


2,Li0O. 


O.fll 
0.69 
7.58 

13-g 


0.00 
0,00 
0.00 
0.00 


0.27 

O.W 
6.U 
13.2 


0.26 
0.0 
2.6 
9.0 


WATER    QUALITY   VARIATIONS 
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CACHE  CREEK,  NORTH  FORK  NEAR  LOWER  LAKE  (S'JCA.  79) 
Sampling  Point.  Station  79  is  located  in  Section  31j  Township  ih   North,  Range  6 
West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
right  bank  at  the  USGS  gaging  station,  2.7  miles  upstream  from  Highway  20  bridge, 
6  miles  east  of  Clear  LaJte  Oaks,  and  10  miles  north  of  Lower  Lake,  Lake  County. 

Period  of  Record.  December  195I  through  December  I96I. 

Water  Quality  Characteristics.  Past  analyses  show  the  principal  cations  to  be 
calcium  and  magnesium,  and  the  principal  anion  to  be  bicarbonate.  Water  at  this 
station  consistently  meets  drinking  water  requirements  for  mineral  content,  and 
is  in  the  slightly  to  very  hard  range.  Boron  concentrations  generally  caixse  the 
water  to  be  class  3  for  irrigation  use  during  the  major  portion  of  the  year.  Only 
during  extremely  wet  seasons  is  boron  found  in  concentrations  less  than  the  O.5  pp 
limit  for  class  1  irrigation  water. 

Faiilting  and  past  volcanic  activity  are  believed  to  be  the  cause  of 
boron  in  the  highly  mineralized  springs  in  this  area. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


Specific  conductance  (ralcromhoe  at  25°C) 
Temperature  In  °F 


PH 


Mineral  constituents  In  parts  per  mllllo 
Calcium  CCa) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  CSOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


Total  dissolved  solids  In  parts  per  million 


Percent  sodium 


Hardness 
Total 
Noncarbonate 


CaC03  In  parts  per  million 


Conform  In  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  bot, 


Maximum  of  Record 


lU.h 
139 


?R7 
21 

11.5 
1.6 

0.1 

7. a 

2U 


500 


Minimum  of  Record 


0.0 

b.O 
0.0 
0.0 

0.16 

_L3 


102 
lU 


13.3 
121 


27 
UU 
1.6 
lU 
207 
16 
60 
0.6 


Minimun  -  1961 


95 

7-6 
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PUTAH  CREEK  NEAR  WINTERS  (STA.  8l) 

Sampling  Point.  Station  8l  is  located  in  Section  27  of  Township  8  North,  Range  2 

West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 

left  bank,  1  mile  dovmstream  from  the  USGS  gaging  station,  and  8.2  miles  west  of 

I 
Winters,  Yolo  Covin ty. 

Period  of  Record.   December  I95I  throxigh  December  I961. 

Water  Quality  Characteristics.  Past  analyses  collected  at  Station  81  indicate 
the  water  to  be  magnesivnn  bicarbonate  in  character,  moderately  hard,  and  meets 
drinking  water  requirements  for  mineral  content. 

Significant  V/ater  Quality  Changes.  Boron  in  the  past  has  caused  the  water  to  be 
class  2,  intennittently,  for  irrigation  use,  with  the  exception  of  the  past  three 
years  (l959-6l)  when  the  waters  have  been  class  1.  The  lower,  more  unifom  boron 
content  during  this  period  may  be  due  to  dilution  and  mixing  in  Lake  Berryessa, 
or  to  below  normal  rainfall,  resulting  in  less  subsurface  inflow  to  Putah  Creek 
above  Lake  Berryessa. 
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WATER    QUALITY    RANGES 


Specific  conductance  (mlcromhoa  at  25°C) 

Temperature  In  °F 

Diaaolved  oxygen  In  parts  par  million 
Percent  saturation 

PH 


Maxlnuffl  of  Record 


lli. 
Ilj2 


Mlnljnum  of  Record 


2.0 
2? 


Maximum  -  1961 


Mineral  constituents  In  parts  per  million 
Calcium  CCa) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (.?) 
Boron  (B) 
Silica  (S102) 


5.6 
35 
1*148 
79 
50 

2.7 


73 
R.6 
2.0 
0.0 
0.0 
0.00 

13 


195 
15 


i.e 

0 
lUU 
11 

U.2 
0.3 
0.2 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


371 
55 


Conform  In  most  probable  number  per  railllllte: 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


3.80 


o.co 

0.00 

o.co 

0.00 


0.35 
0.17 

1.0 

"-0 


WATER    QUALITY   VARIATIONS 
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PUTAH  CREEK  NEAR  WINTERS  (STA.  NO.  81) 
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Sacramento  Valley  Northeast  Gtreain  Unit 

Several  small  stream  basins  which  drain  the  l,lUO  square  miles  east  of 
the  northeastern  portion  of  Sacramento  Valley  are  incl\xded  in  this  unit.  These 
streams  originate  in  the  Sierra  Nevada  and  flow  along  steep  parallel  courses  to 
the  valley  floor.  They  have  only  minor  tributaries  and  little  development  along 
their  route.  Principal  streams  in  the  unit,  from  north  to  south,  are  Antelope, 
Mill,  Deer,  Big  Chico,  and  Butte  Creeks.  Anniial  natural  mean  rvmoff  is  about 
1,800,000  acre-feet. 

The  terrain  of  these  basins  is  almost  entirely  mountainous  with  only  a 
few  headwater  valleys  adaptable  to  irrigated  agri ciilture .  Agricultural,  livestock 
raising,  mining,  recreational,  and  lumbering  activities  are  carried  on  in  these 
basins . 

There  are  no  significant  waste  discharges  entering  streams  in  this  unit. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 

monitor  quality  of  surface  water  in  this  lonit,  and  the  page  on  which  each  is 

disciissed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Antelope  Creek  near  Red  Bluff  22^^ 

Antelope  Creek  near  mouth  226 

Mill  Creek  near  Los  Molinos  228 

Big  Chico  Creek  near  Chico  23O 

Big  Chico  Creek  at  Chico  232 

Butte  Creek  near  Chico  23^ 
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ANTELOPE  CREEK  NEAE  RED  BLUFF  (STA.  88e) 
Sampling  Point.  Red  Bluff  station  is  located  in  Section  8  of  Township  27  North, 
Range  2  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  center  of  flow  at  the  USGS  stream  gaging  station,  approximately  k   miles 
east  of  Highway  99E  on  Belle  Mill  Road,  and  9.5  miles  east  of  Red  Bluff.  This 
sampling  point  is  O.9  mile  upstream  from  the  previous  site. 

Period  of  Record.  October  I958  through  December  I961. 

Water  Quality  Characteristics.  Antelope  Creek  water  at  the  Red  Bluff  station  is 
bicarbonate  in  type  with  no  predominant  cation,  soft  to  slightly  hard,  class  1  for 
irrigation,  and  suitable  for  ind\istrial  and  domestic  uses. 

Significant  Water  Quality  Changes .  None . 


I 
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WATER  QUALITY  RANGES 


Specific  conductance  (micromhos  at  2?oC) 
Temperature  in  °F 


PH 


Maximum  of  Record 


Hinimum  of  Record 


69.0 
37 


Minlmun  -  1961 


13.5 
108 

8.1. 


Mineral  conatltuenta  in  parts  per  mlllio 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate  (SOk) 
Chloride  (Cl) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CSiOj) 


2.1 
0.1 
0.2 


0.0 
0.0 
0.0 


0.2 
0.1 
0.? 


9.2 
U.l 
3.1 
1.0 
0.0 
1*5 
0.0 


Total  dissolved  solids  in  parts  per  million 

Percent  soditAi 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


36 


?8 

0.0 


Coliforra  in  most  probable  number  per  milliliter  (Not 

Measured) 
Radioactivity  in  micro-micro  curies  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


0.31 

0.0 

0.55 

0.00 

9.1.9 

0.0 

3.1*9 

0.00 

WATER    QUALITY   VARIATIONS 
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ANTELOPE  CREEK  NEAR  MOUTH  (STA.  88c) 
Sampling  Point,   otation  88c  is  located  in  Section  17  of  Township  26  North,  Range 
2  West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  at 
State  Highway  99E  bridge,  approximately  I.5  miles  above  the  mouth,  and  about  9 
miles  southeast  of  the  town  of  Red  Bluff. 

Period  of  Record.  October  1958  through  December  I96I. 

Water  Qtiality  Characteristics.  Analyses  showed  the  water  to  be  bicarbonate  in 
type  with  no  predominant  cation,  soft  to  slightly  hard,  and  occasionally  class  2 
for  irrigation  due  to  boron  concentrations. 

Significant  Water  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Haxlinuin  of  Record 


Specific  conductance  (ralcromhos  at  25°C) 
Temperature  in  °F 


PH 


Mineral  constituents  in 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  CHCO3) 
Sulfate  (SOr) 
Chloride   (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron   (B) 
Silica    (Si02) 


parts  per  million 


Total  dissolved  solids  in  parts  per  million 
Percent  sodiun 


Hardness 
Total 
Noncarbonate 


CaCO^  in  parts  per  million 


Coliform  in  most  probable  number  per  milliliter 


Radioactivity  in  raicro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


12.0 
119 


20 

21* 
6.7 
0.0 

160 

31 

32 
6.7 
0.2 
1.0 

5"* 


217 


Mlnijnun  of  Record 


6.3 
7.0 


2.2 
0.7 
0.0 


12.0 
119 


16 
9.0 

20 
l».0 
0.0 
133 

Ik 

21 
0.8 
0.2 
0.6 

U3 


212 


1.5 
1.0 
0.5 
0.0 


Minimum  -     1961 


6.3 
6it 

7.1 


3-1 
3.7 
0.0 

13 
0.5 
0.0 
0.1 
0.0 

31 


55 


■ 


ANTELOPE  CREEK  NEAR  MOUTH  (STA.  NO.  88c) 
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MILL  CREEK  NEAR  MOUTH  (STA.  88) 
Sampling  Point.  Station  88  is  located  in  Section  9  of  Township  25  North,  Range  2 
West,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
right  bank,  below  State  Highway  99E  bridge,  about  I.5  miles  north  of  Los  Molinos. 

Period  of  Record.  Jxily  I952  through  December  I961. 

Water  Quality  Characteristics.  Water  at  this  station  is  bicarbonate  in  type  with 
no  predominant  cation,  drinking  water  requirements  for  mineral  content  are  met, 
hardness  ranges  from  soft  to  slightly  hard,  and  the  water  is  good  for  most  Indus- 
trial  uses.  Boron  periodically  placed  this  water  in  class  2  for  irrigation. 

Significant  Water  Qxmlity  Changes.  None. 
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BIG  CHICO  CREEK  NEAE  CHICO  (STA.  85) 
Sampling  Point.  Station  85  is  located  in  Section  9  of  Township  22  Worth,  Range  2 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
right  bank  at  the  USGS  gage,  approximately  6  miles  northeast  of  Chico,  and  12. 9 
miles  upstream  from  the  mouth. 

Period  of  Record.  Jvily  I952  through  December  1961. 

Water  Quality  Characteristics.  Past  records  show  the  water  to  be  consistently 
good  to  excellent  in  quality,  calcium-magnesium  or  magnesium- calcium  bicarbonate 
in  type,  class  1  for  irrigation,  soft  to  slightly  hard,  and  suitable  for  aUnost 
all  domestic  and  industrial  purposes. 

Significant  Water  Quality  Changes .  None . 
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BIG  CHICO  CREEK  AT  CHICO  (STA.  85a) 
Sampling  Point.  Station  85a  is  located  in  Section  28  of  Township  22  North,  Range 
1  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  water  samples  were  collected  25 
feet  upstream  from  the  Rose  Avenue  bridge,  at  the  intersection  of  Rose  and  Bidwell 
Avenues,  in  the  City  of  Chico. 

Period  of  Record.  January  I959  throvigh  December  I96I. 

Water  Quality  Characteristics.  The  water  at  Station  85a  is  excellent  in  quality, 
generally  calcium-magnesium  bicarbonate,  class  1  for  irrigation,  soft  to  slightly 
hard,  and  has  a  mineral  content  which  meets  drinking  water  requirements. 

Significant  Water  Quality  Changes.  None. 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Mlnlnum  of  Record 


Minimum  -  1961 


Specific  conductance  (ralcromhos  at  25*^0) 
Temperature  In  °? 


PH 


13.6 
111* 


98.9 
39 

8.0 
69 

7.3 


Mineral  constltuente  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  CHCO3) 
Sulfate  (SOk) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (?) 
Boron  (B) 
Silica  CS102) 


2-5 
0.0 
120 

18 

16 
1.0 
0.1* 
0.3 

1*7 


o.u 
0.3 


6.0 

1..1 
0.5 

0.0 
1*9 

3.0 

2.6 


0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaCO^  In  parts  per  million 
Total 
Noncarbonate 

Tiirbidlty 


169 


Collf orm  in  most  probable  number  per  milliliter  (Not 

measured) 
Radioactivity  in  micro-micro  cxirles  per  liter 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 
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BUTTE  CREEK  NEAR  CHICO  (STA.  8^^) 
Sampling  Point.  Station  6h   is  located  in  Section  36  of  Township  22  North,  Range 
2  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  girab  samples  were  collected  from 
the  right  bank  at  the  USGS  ga^e,  0.8  mile  downstream  from  Little  Butte  Creek,  and 
7.5  miles  east  of  Chico. 

Period  of  Record.  July  1952  through  December  I96I. 

Water  Quality  Characteristics.  The  character  of  the  water  at  Station  8^4-  is  gen- 
erally calcium-magnesium  bicarbonate,  soft,  class  1  for  irrigation,  meets  drinking 
water  standards,  and  is  excellent  for  industrial  uses. 

Significant  Water  Quality  Changes .  None . 
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WATER  QUALITY  RANGES 


HaxLmum  of  Record 


Minimum  of  Record 


Minimum  -   1961 


Specific  conductance  (micromhos  at  25oc) 
Temperature  In  °F 


pH 


127 


75 


13.8 

h 

6.3 


111* 


8.T 
87 


Mineral  conatltuenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOv) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (S102) 


16 
6.6 
6.1* 
1.6 
0.0 

77 
6.0 
5.0 
0.5 
0.2 
0.21 

26 


h-.a 

1.2 
1.2 
0.3 
0.0 
32 
0.0 
0.0 
0.0 
0.0 
0.0 


l*.9 

3.2 

k.9 

2.2 

1.1 

0.6 

0.0 

0.0 

7 

1)1 

0.0 

0.0 

2.2 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


0.0 
0.0 


Coliform  in  most  probable  number  per  milliliter 


Radioactivity  In  micro-micro 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


ries  par  liter  ! 


WATER    QUALITY    VARIATIONS 
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P'eather  River  Basin 

Feather  River  drainage  is  composed  of  nvmeroiis  tributaries  and  is  com- 
prised of  3,611  sq\iare  miles  in  the  northeastern  portion  of  the  Central  Valley 
Region.  The  headwaters  of  the  Feather  River,  the  major  tributary  to  the  Sacra- 
mento River,  originate  high  in  the  Sierra  Nevada  Mountains.  Topography  of  the 
area  is  predominantly  motintainous  with  only  687  sq\iare  miles  classified  as  valley 
and  mesa  lands.  The  average  annioal  runoff  of  the  Feather  River  Basin  is  estimated 
to  be  ^4^, 596,000  acre-feet. 

Limbering,  recreation,  and  livestock  raising  are  the  main  economic  p\ir- 
suits  in  the  upper  reaches  of  this  basin.   In  the  foothill  and  valley  area, 
agriculture  is  the  predominant  enterprise. 

Log  ponds,  small  resort  areas,  aind  communities  located  along  the  water- 
way all  discharge  waste  into  the  river  system.  The  waste  discharges  of  signif- 
icant quantity  are  from  Gridley  (intermittent),  Yuba  City,  emd  Marysville.  Waste 
discharge  effluent  has  not  created  significant  impairment  problems  in  this  basin. 

The  following  tabulation  presents  the  name  of  stations  maintained  to 

monitor  quality  of  siirface  water  in  this  basin,  and  the  page  on  which  each  is 

discussed: 

Page  Nianber  of 
Monitoring  Station  Station  Discussion 

P'eather  River  at  Nicolaus  238 

Feather  River  near  Oroville  2^ 

Feather  River  below  Shanghai  Bend  242 

Indian  Creek  near  Crescent  Mills  2^'+ 
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FEATHER  RIVER  AT  "NICOLAUS  (STA.  20 ) 
Sampling  Point.  Station  20  is  located  in  Section  12  of  Township  12  North,  Range 
3  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  left  bank,  at  the  U3GS  gaging  station  on  Garden  Highway  bridge  at  NicolaiAs, 
and  2.9  miles  downstream  from  the  confluence  with  Bear  River,  in  Sutter  Coionty. 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Quality  Characteristics.  Past  analyses  from  Station  20  show  the  water  to 
be  calcium-magnesium  bicarbonate  in  character,  class  1  for  irrigation,  soft  to 
slightly  hard,  and  within  drinking  water  standards  for  mineral  content.  There  is 
no  significajit  change  in  water  quality  between  upstream  stations  and  the  Nicolaus 
station,  indicating  tributary  inflow  of  such  streams  as  the  Yuba  and  Bear  Rivers 
has  little  effect  on  quality  of  Feather  River  water. 

Significant  V/ater  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Maximum  of  Record 


Minimum  of  Record 


Specific  conductance   (ralcromhoe  at  25*^0) 
Temperature  In  °F 


PH 


7.0 
72 

6.5 


Mineral  constltuenta  In  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (N«) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
nuorlde  (F) 
Boron  (B) 
Silica  (SlOj) 


O.lt 
1.2 
O.U 


7-5 
8.6 
l.U 


0.0 
0.1 
0.1 


2.8 
1.2 

O.T 


It.O 

0.7 

0.0 
0.0 
0.0 


Total  dissolved  solids  in  parts  per  million 
Percent  sodium 


Hardness 
Total 
Noncarbonate 


CaC03  In  parts  per  milllo 


Collform  In  moot  probable  number  per  milllllte 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.82 
1.22 
11.92 


0.00 
0.00 
0.00 
0.00 


0.31 

0.l»6 
It.O 


0.0 
0.0 
1.6 

l.PO 


WATER    QUALITY    VARIATIONS 
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FEATHER  RIVER  NEAJR  OROVILLE  (STA.  I9) 
Sampling  Point.  Station  19  is  located  in  Section  2  of  Tovmship  I9  North,  Range  k 
East,  Mt.  Diablo  Base  and  Meridian-  Monthly  grab  samples  were  collected  from  the 
left  bank  at  the  USGS  gaging  station,  75  feet  upstream  from  State  Highway  2k 
bridge,  2.0  miles  downstreajn  from  the  confluence  of  the  North  and  Middle  Forks  of 
the  Feather  River,  and  k.O  miles  northeast  of  Oroville,  Butte  County. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  generally 
calcium-magnesium  bicarbonate  in  character,  class  1  for  irrigation,  usually  soft, 
and  within  mineral  reqxiirements  for  drinking  water.  Past  analyses  reveal  this 
water  to  be  consistently  of  excellent  qiiality. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Item 


Specific  conductance  (raicromhoe  at  25®C) 

Temperature  in  °F 

WesolTed  oxygen  In  parts  par  million 
Percent  saturation 

pH 


Maxijnum  of  Record 


11*9 
lU.S 

120 


Minimum  of  Record 


mnlmun  -  1961 


13-5 
103 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfote  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


5-2 
7.0 
2.0 
0.2 
0.30 
21 


h.8 
1.5 


18 
0.2 
0.0 
0.0 
0.0 
0.00 
90 


0.2 
0.1 
0.1 


6.0 

s-u 

2.7 
0.6 
0 

39 
2  0 
0.5 
0,1 
0.1 
0.0 

12 


Total  dissolved  solids  in  parts  per  million 
Percent  sodium 


3lt 


Hardness 
Total 
Noncarbonate 


CaC03  in  parts  per  million 


Colif  orra  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


O.bO 
O.jlt 
10.81 
10.1*1 


0.00 
0.00 
0.00 
0.00 


0.31 
0.16 
'*.7 


0.21* 
O.IJS 

0.5 
0.5 


WATER    QUALITY   VARIATIONS 


.2I4I- 


FEATHER  RIVER  BELOW  SHANGHAI  BEND  (STA.  20a) 
Sampling  Point.  Station  20a  is  located  in  Section  11  of  Township  ik   North,  Range 
3  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  right  bank  at  the  DWR  gaging  station,  1.2  miles  east  of  the  jxmction  of 
Highway  UO  Alternate  emd  Barry  Road,  and  4.5  miles  south  of  Yuba  City,  Sutter 
Coimty . 

Period  of  Record.  July  1958  through  December  I961. 

Water  Quality  Characteristics.  The  water  at  Station  20a  is  calciim  to  calcium- 
magnesium  bicarbonate  in  character,  class  1  for  irrigation,  soft  to  slightly  hard, 
and  within  drinking  water  standards  for  mineral  content.  Comparison  of  quality 
between  Station  20a  and  upstream  stations  indicate  no  significant  changes  in  min- 
eral concentrations. 

Significant  Water  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Specific  conductance  (raicromhoa  at  25°C) 
Temperature  in  °F 


PH 


Maxinum  of  Record 


12.6 
108 


MinljQum  of  Record 


7.3 
86 

7-1 


Maximum  -   1'61 


Minimum  -     1961 


7.3 
86 

7.1 


Mineral  constituents  in  parts  per  millio 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COj) 
Bicarbonate  (HCO3) 
Sulfate  CSOi^) 
Chloride  (CI) 
Nitrate  (NO3) 
nuoride  (F) 
Boron  (B) 
Silica  (Si02) 


1..8 
0.9 

0.1 

0.2 


k.9 
5  9 
1.2 


0.3 

0.1 
0.1 


1.0 
0.0 
0.0 
0.0 


Total  dissolved  solids  in  parts  per  millio 
Percent  sodium 


Hardness 
Total 
Noncarbonate 
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IICDIAM  CREEK  NEAR  CRESCENT  MILLS  (STA.  17d) 
SampUng  Point.  Station  17d  is  located  in  Section  25  of  Township  26  North,  Range 
9  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  center  of  the  channel  of  flow,  from  the  Taylorsville  Road  bridge  (O.?  mile 
upstream  frcoi  the  USGS  gaging  station),  1.5  miles  upstream  from  Dixie  Creek,  and 
1  mile  south  of  Crescent  Mills,  Plumas  Coiinty. 

Period  of  Record.  April  1951  through  December  1961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  generally  cal- 
ciun  bicarbonate  in  character,  class  1  for  irrigation,  soft  to  moderately  hard, 
and  within  mineral  requirements  for  drinking  water.  Waters  at  this  station  are 
consistently  of  excellent  qvjality. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


Haxljnuin  of  Record       Klnljnum  of  Record 


Specific  conductance  (micromhoe  at  25oC) 
Temperature  in  °T 


PH 


U.7 

fc-7 


?6 
6.0 


Mineral  conatituenta  in  parta  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron  (B) 
Silica  (SiOj) 


0.0 

11* 

0.0 

0.3 

0.0 

0.1 

0.00 

0.3 

o.u 

0.2 
0  1 

0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodiian 

Hardness  as  CaC03  in  parts  per  millio 
Total 
Noncarbonate 

Turbidity 


-21^5- 


Yuba-Bear  River  Basins 

The  Yuba-Bear  River  Basins  are  located  on  the  western  slope  of  Sierra 
Nevada  in  the  west-central  portion  of  the  Central  Valley  Region.  Included  within 
the  basins  are  about  1,^+90  square  miles  of  land  ranging  from  rugged  mountains  to 
rolling  foothills  with  only  about  17  square  miles  classified  as  vsLlley  and  mesa 
terrain.  Estimated  meaji  ajinual  runoff  of  the  drainage  systems  of  the  Yuba  smd 
Bear  Rivers  are  2,i»-15,000  acre-feet  and  356,000  acre-feet,  respectively. 

Developments  in  the  unit  are  typical  of  mountainous  areas  and  include 
lumbering,  mining,  resorts,  recreational  facilities,  and  livestock  raising.  Waste 
discharges  from  these  endeavors  are  relatively  minor.  The  cities  of  Auburn, 
Nevada  City,  and  Grass  Valley  discharge  treated  wastes. 

The  following  tabulation  lists  the  stations  maintained  to  nonitor  quality 
of  surface  water  in  these  basins,  and  the  page  on  which  each  is  discussed. 


Page  Nimiber  of 
Monitoring  Station  Station  Discussion 


Yuba  River  near  SmartvlUe  2kd 

Yuba  River  at  Marysvllle  250 

Bear  River  near  Wheatland  252 

Bear  River  near  Mouth  25^ 
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YUM  RIVER  NEAR  SMARTVILLE  (STA.  21a) 
Sampling  Point.  Station  21a  is  located  in  Section  20  of  Township  l6  North,  Range 
6  East,  Mt.  Diablo  Base  and  Mertdian.  Monthly  grab  samples  were  collected  from 
the  Highway  20  bridge,  k  miles  downstream  from  the  confluence  of  Deer  Creek, 
5  miles  downstream  from  Narrows  Dam,  and  2  miles  northwest  of  Smartville,  Yuba 
County . 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Antecedent  data  show  the  water  at  Station  21a  to 
be  consistently  of  excellent  quality,  calcium  biceLrbonate  in  character,  class  1 
for  irrigation,  soft  to  slightly  hard,  and  within  drinking  water  standards  for 
mineral  content. 

Significant  Water  Quality  Changes .  None . 


.2kQ. 
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YUM  RIVER  AT  MARYSVILLE  (STA.  21 ) 
Sampling  Point.  Station  21  is  located  in  Section  l8  of  Township  I5  North,  Range 
k   East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  center  of  the  channel  of  flow,  from  Simpson  Lane  bridge,  approximately  1  mile 
upstream  from  the  confluence  with  the  Feather  River,  in  Yuba  County. 

Period  of  Record.  April  1951  through  December  1961. 

Water  Quality  Characteristics.  Hie  water  at  Station  21  is  calcium  bicarbonate  in 
character,  class  1  for  irrigation,  soft  to  slightly  hard,  and  within  drinking 
water  standards  for  mineral  content.  There  was  no  significant  difference  noted 
in  the  quality  of  water  at  Station  21  and  the  upstream  station  (21a)  near 
anartviUe . 

Significant  Water  Quality  Changes.  None. 


-250. 


WATER  QUALITY  RANGES 


Maximum  of  Record 


Specific  conductance  (micromhoo  at  25'^C) 
Temperature  in  "^F 


PH 


Mineral  confltltuenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO1) 
nuorlde  (F) 
Boron  (B) 
Silica  (SiOj) 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


1^.5 
132 


6.6 

6.0 

1.8 

0 

96 

17 

■j-l 

l.lt 

0.1 

0.28 

Minimum  of  Record 


1.1 
1.1 
0.1 
0 

22 
0.0 
0.0 
0.0 
0.0 
0.00 

10 


92 

7-1 


1 

1 

0 

h 

0 

39 

3 

6 

0 

0 

0 

0 

0 

0 

0 

0 

12 

YUBA  RIVER  AT  MARYSVILLE  (STA.  NO.  21) 
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BEAR  RIVER  NEAR  WHEATLAND  (STA.  78) 
Sampling  Point.  Station  78  is  located  in  Section  3  of  Township  13  North,  Range  5 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
left  bank  at  the  USGS  gaging  station  near  U.  S.  Highway  99^  bridge,  1  mile  south- 
east of  Wheatlamd,  Placer  Coxinty. 

Period  of  Record.  December  1951  throiigh  December  I961. 

Water  Quality  Characteristics.  The  water  at  this  station  is  calcium-magnesium 
bicarbonate  in  character,  consistently  class  1  for  irrigation,  in  the  soft  to 
moderately  hard  range,  and  within  drinking  water  reqiiirements  for  mineral  content. 

Significant  Water  Quality  Chajiges .  None . 


-252- 
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BEAR  RIVER  NEAR  MOUTH  (STA.  ^Ob) 
Sampling  Point.  The  station  near  the  mouth  of  the  Bear  River  is  located  in 
Section  20  of  Township  13  North,  Range  k   East,  Mt.  Diablo  Base  and  Meridian. 
Monthly  grab  samples  were  collected  at  Highway  2k   bridge  (Feather  River  Boiilevard) 
at  Rio  Oso,  Sutter  County. 

Period  of  Record.  November  1958  throvjgh  December  I961. 

Water  Quality  Characteristics.  The  water  at  Station  20b  is  calcium-magnesivm 
bicarbonate  in  character,  slightly  to  moderately  hard,  class  1  for  irrigation,  and 
within  drinking  water  reqtiirements  for  mineral  content. 

Significant  Water  Quality  Changes.  None. 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Hlnlnum  of  Record 


Maximum  -  1961 


Minimum  -  1961 


Specific  conductance  (ralcromhos  at  25**C) 
Temperature  in  °F 


pH 


12.lt 


Mineral  constituents  in  parts  per  millio 
Calcium  (Ca) 
Magnesium  (Hg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO-j) 
Bicarbonate  (HOO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (SlOj) 


O.U 
0.1 


S.9 
2.8 

O.U 


0.0 
0.0 
0.0 


Total  dissolved  solids  in  parts  per  million 


Percent  sodiun 


Hardness 
Total 
Noncarbonate 


CaCOj  in  parts  per  million 


131* 
31 


Collform  in  most  probable  number  per  millilite 


Radioactivity  in  raic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


o-micro  curies  per  liter 


0.51 
0.5't 
15.76 


0.00 
0.10 

2.28 

0.00 


WATER    QUALITY   VARIATIONS 


BEAR  RIVER  AT  MOUTH  (STA.  NO.  20b) 


-255- 


American  River  Basin 

The  Americaji  iUver  Basin  drains  the  southeast  comer  of  the  Sacramento 
River  Va3J.ey  Basin  of  the  Central  Vedley  ajid  encompasses  approximately  1,920 
sqviare  miles  of  the  western  slope  of  the  Sierra  Nevada.  The  basin  is  character- 
ized by  foothill  and  mountainous  terrain  with  elevations  ranging  from  150  to 
10,000  feet.  Valley  and  mesa  lemd  comprise  only  20  square  miles  in  the  basin. 
Mean  annual  runoff  is  estimated  to  be  about  2,77i*-,000  acre-feet  in  the  American 
River  drainage  basin. 

The  basin  is  favored  by  forest,  mineral,  ajad  recreational  resovirces, 
which  have  all  been  developed  for  economic  return.  Although  valley  and  mesa  land 
comprise  only  about  one  percent  of  the  area,  considerable  orchard  acreage  is  found 
in  the  foothills  and  on  the  lower  moimtain  slopes.  These  developments,  along  with 
nimierous  irrigation  and  municipal  diversions  for  vise  in  the  valley,  are  the  main 
water  users  in  this  watershed. 

Waste  discharges  from  several  communities,  primarily  in  the  Sacramento 
Metropolitan  area,  enter  the  American  River.  Placervllle  is  the  only  waste  dis- 
charge in  excess  of  0.5  mgd  in  the  upper  reaches  of  the  drainage  basin.  In  the 
lower  reach  of  the  river,  there  are  four  waste  discharges  in  excess  of  O.5  mgd, 
Folsom  Prison,  City  of  Folsom,  and  two  Sacramento  County  sanitary  districts. 

The  following  tabulation  lists  the  stations  maintained  to  ncnitor  quality 
of  surface  water  in  this  basin,  and  the  page  on  which  each  is  disc\issed. 


Page  Number  of 
Monitoring  Station  Station  Discussion 

Americeji  River  at  Nimbvis  258 

American  River  at  Sacramento  260 

American  River,  Middle  Fork  near  Auburn  262 

American  River,  South  Fork  near  Lotus  264 


.256. 


AMERICAN  RIVER  AT  NIMBUS  DAM  (STA,  22a) 
Sampling  Point.  Station  22a  is  located  in  Section  l6,  Township  9  North,  Range  7 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
left  bank  Just  downstream  from  the  fish  screen  at  Nimbus  Fish  Hatchery,  about 
10  miles  east  of  Sacramento,  Sacramento  County. 

Period  of  Record,  November  1958  throxigh  December  1961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  a  calcium 
bicarbonate  type  and  of  excellent  mineral  quality.  From  a  mineral  standpoint,  the 
water  is  sviitable  for  domestic  use,  soft,  and  class  1  for  irrigation. 

Significant  Water  Quality  Changes .  None . 
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AMERICAN  RIVER  AT  NIMBUS  DAM  (STA.  NO.  22a) 


-259- 


AMERICAN  RIVER  AT  SACRAMENTO  (STA.  22) 
Sampling  Point.  Station  22  on  the  American  River  is  located  in  Section  3,  Town- 
ship 8  North,  Range  5  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples 
were  collected  at  midstream  from  H  Street  bridge  in  Sacramento,  Sacramento  Co\inty. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Water  at  Station  22  is  calcixmi  bicarbonate  in 
character.  The  mineral  quality  is  excellent,  soft,  ajid  very  similar  to  that  at 
Station  22a  (Americem  River  at  Nimbus  Dam) .  The  criteria  for  class  1  irrigation 
water  and  mineral  constituents  for  domestic  use  are  consistently  met  by  water  at 
this  station.  Since  195^,  when  regvilation  of  flow  by  Folsom  Dam  was  initiated, 
the  quality  of  water  has  been  uniform  perenially.  The  maximum  values  for  concen- 
tration of  individual  constituents  during  the  period  of  record  all  occurred  prior 
to  1956. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


Maxijmiin  of  Record 


Mlnlnum  of  Record 


Specific  conductance   (mlcromhoa  at  250C) 
Tempera  tiire  In  °F 


PH 


Mineral  conatltuente  In  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOj^i 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


0.7 
1.1 
0.1 


h.f 
10 
0.9 
0.2 
0.17 


2-3 
3.l» 

1.0 


0.l> 
0.1 
0.1 


Total  dissolved  solids  In  parts  per  million 

Percent  sodlian 

Hardness  as  CaCO^  In  parte  per  million 
Ttttal 
Noncarbonate 

Turbidity 


ColLfom  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
I>lssolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.50 

0.B9 

15.92 


0.00 
0.00 
0.00 

0,00 


WATER    QUALITY   VARIATIONS 
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MIDDLE  FORK  AMERICAN  RIVER  NEAR  AUBURN  (STA.  2215) 
Sampling  Point.  Station  22b  is  located  in  Section  6,  Tovnship  12  North,  Range  9 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
left  bank,  adjacent  to  the  USGS  gaging  station,  1.9  miles  upstream  from  the  con- 
fluence with  North  Fork,  and  3-5  miles  northeast  of  Auburn,  Placer  Coxmty. 

Period  of  Record.  July  I958  through  December  1961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  excellent  in 
quality,  calcium  bicarbonate  type,  with  very  low  concentrations  of  dissolved 
solids.  The  water  consistently  meets  requirements  for  class  1  irrigation  water 
as  well  as  mineral  standards  for  domestic  use,  and  is  soft  with  a  maximum  of  rec- 
ord hardness  of  kO   ppm. 

Significant  Water  Quality  Changes .  None . 
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WATER     QUALITY    RANGES 


Iten 


Maxljnuiii  of  Record       Minljniim  of  Record 


Specific  conductance  (mlcromhoe  at  25°C) 

Temperature  In  °P 

DlsBolved  oxygen  In  parte  par  ralUlon 
Percent  saturation 

pH 


Mineral  constltuento  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron  (B) 
Silica  (SlOj) 


2.9 
I..3 
0.9 
0 
hi 
9.6 
7.8 
O.U 

0.2 
0.1 


2.0 

11 

0.1 

2.3 

0.6 

3.6 

0.0 

0.9 

0 

0 

L2 

1.5 

0.0 

It.O 

0.6 

T.8 

0.0 

0.1 

0.0 

0.1 

0.0 

0.1 

8.8 

13 

Total  dissolved  solids  in  parts  par  million 

Percent  sodium 

Hardness  as  CaCO^  In  parts  per  million 
Total 
Noncarbonate 

Torbidlty 


ColLforra  In  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved   alpha 
Solid   alpha 
Dissolved  beta 
Solid  beta 


0.00 

0.39 

0.0 

0.31 

0.0 

0.0 

0.0 

0.0 
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SOUTH  FORK  AMERICAN  RIVER  NEAR  LOTUS  (STA.  22c) 
Sampling  Point.  The  station  on  South  Fork  American  River  is  located  in  Section  11, 
Township  11  North,  Range  9  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grah  sam- 
ples were  collected  from  the  right  hank,  opposite  the  USGS  gaging  station  located 
0.^4-  mile  downstream  from  the  confluence  of  Greenwood  Creek,  and  2.4  miles  north- 
west of  Lotus,  El  Dorado  County. 

Period  of  Record.  July  1958  through  December  I961. 

Water  Quality  Characteristics.  Samples  from  Station  22c  indicate  the  principal 
cation  to  be  calcium,  and  bicarbonate  as  the  principal  anion.  The  water  is  con- 
sistently of  excellent  quality,  meets  requirements  for  cleiss  1  irrigation  as  well 
as  mineral  standards  for  domestic  use,  and  is  soft  with  a  maximum  of  record  hard- 
ness of  39  ppm. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Maxljnun  of  R«cord 


Mlnljnum  of  Record 


Maidjiiuiii  -   1%1 


Minimum  -     1961 


Specific  conductance  (mlcromhos  at  2Soc) 
Temperature  In  °? 


PH 


92.9 
78 


22.0 
31* 


T-3 

83 


36 
8.2 


Mineral  constltuenta  In  parts  per  million 
Calclisn  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  CCO3) 
Bicarbonate  (HC»3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SlOj) 


6.1* 
I4.6 
l'-3 
1.9 


l4.8 

7.2 

1.2 


1.8 
0.0 
0.9 
0.3 


0.0 

o.u 

0.0 


1.0 
3-6 
0.6 


1.0 
0.1 
0.1 

9.5 


h.k 

0.0 

0.9 
0.3 


0.0 
0.8 
00 
0.0 
0.0 


Total  dissolved  solids  In  parts  per  million 
Percent  sodium 


Hardness 
Total 
Noncarbonate 


CaCO^  In  parts  per  million 


Collfom  In  most  probable  number  per  milliliter 


Radioactivity  in  mlc 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


-micro  curies  per  liter 


k.ko 


0.00 
0.0 

0.0 

n.n 


0.16 
0.31 


0.0 

0.0 
0.0 

0.0 


WATER    QUALITY   VARIATIONS 


?i 


AMERICAN  RIVER,  SOUTH  FORK  NEAR  LOTUS  (STA.  NO.  22c) 
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San  Joaquin  River  Valley  Subregion  (5b) 

San  Joaquin  River  Valley  Subregion  occupies  the  south-central  portion 
of  the  Central  Valley  Region.  Bovindaries  of  the  basin  are  defined  by  the  ridge  of 
the  Sierra  Nevada  on  the  east,  the  divide  between  the  Tulare  Lake  Basin  smd  San 
Joaqviln  River  on  the  south,  the  crest  of  the  Coast  Range  on  the  west,  and  the  San 
Joaquin  Delta  and  Mokelxanne  River  Basin  on  the  north.  Average  east-west  width  of 
the  subregion  is  about  I30  miles,  and   average  north-south  length  also  is  about  13O 
miles.  The  subregion  boimdaries  enclose  about  12,000  sq\aare  miles  of  which  about 
8,000  square  miles  are  mountainovis  and  foothills. 

Between  the  alluvial  fans  eund  foothills  of  the  Coast  and  Sierra  Nevada 
Moxmtains  lies  the  broad  San  Joaquin  Valley.  Within  the  subregion,  San  Joaquin 
Valley  comprises  95  percent  of  the  land  classified  as  valley  and  mesa  area.  The 
main  valley  floor  encompasses  about  3,670  sqviare  miles  of  fertile  eigricultural 
lands  with  elevations  varying  from  almost  sea  level  in  the  lower  end  to  about  3OO 
feet  at  the  base  of  the  foothills. 

Major  streams,  all  of  which  head  in  the  Sierra  Nevada  on  the  east,  in- 
clude Fresno,  Chowchilla,  Merced,  Tuolumne,  ajid  Stanislaus  Rivers.  These  rivers 
drain  rugged  mountainous  teirain  with  elevations  often  exceeding  10,000  feet. 
There  are  no  major  streams  draining  the  relatively  barren  foothills  and  mountains 
on  the  west,  however,  samples  taken  from  the  west  side  streams  indicate  that  they 
are  more  mineralized  than  those  draining  the  east  side  of  the  valley  and,  at  cer- 
tain stages  of  flow,  are  of  poor  quality.  Natural  mean  seasonal  rxmoff  from  the 
subregion  is  estimated  to  be  slightly  less  than  6.5  million  acre-feet. 

Nineteen  sampling  stations  are  being  monitored  to  provide  a  continviing 
check  on  the  quality  of  surface  water  resources  in  San  Joaquin  River  Valley  Sub- 
region.  Monitored  streams,  with  the  nimber  of  stations  in  parentheses,  are  as 
follows : 
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San  Joaquin  River  Unit  (9) 

Fresno  River  Basin  (l) 

Chowchilla  River  and  Bear  Creek  Unit  (2) 

Merced  River  Basin  (2) 

Tuolvnnne  River  Basin  (3) 

Stanislaus  River  Basin  (2) 

During  i960  and  I961,  the  quality  of  water  at  all  but  one  station  on 

the  lower  San  Joaquin  River  was  significantly  degraded  by  irrigation  return  waters 

and  effluent  ground  waters  coupled  with  a  lack  of  svifficient  diluting  waters  from 

its  tributaries.  The  waters  were  seldom  of  a  qviality  better  thaix  class  2,   eind 

were  frequently  class  3  for  irrigation.  Maximum  concentrations  of  record  for  many 

constituents  were  established  at  all  but  one  of  the  five  downstream  stations  on 

the  river.  Similarly,  but  to  a  lesser  extent,  the  waters  of  the  lower  reaches  of 

the  three  principal  tributary  streams,  the  Merced,  Tuolimme,  and  Steinislaus  Rivers, 

also  showed  new  maLximums  on  some  constituents .  However,  the  Tviolumne  River  in 

those  reaches  near  the  confluence  with  the  San  Joaquin  River  were  class  2  for 

irrigation  a  great  deal  of  the  time. 
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San  Joaquin  River  Unit 

The  San  Joaquin  River  Unit  Includes  the  following  watersheds:  all  land  | 
below  the  Sierra  Nevada  foothill  line  to  the  east,  drainage  basins  of  minor  trib-  • 
utary  streams  and  the  valley  floor  to  the  west,  and  the  headwaters  of  the  San 
Joaqxiin  River.  Valley  and  mesa  lands  encompass  about  i4-,000  square  miles  in  the 
unit,  with  over  95  percent  of  this  type  land  being  on  the  floor  of  San  Joaquin 
Valley.  Movmtains  and  foothills  comprise  more  than  10,000  square  miles,  with  over 
60  percent  of  the  lands  in  this  group  located  in  the  Coast  Range.  Mean  seasonal 
runoff  from  this  unit  is  slightly  in  excess  of  three  million  acre-feet. 

Topography  of  the  unit  is  highly  variable.  West  side  terrain  is  hilly 
emd  generally  of  a  rolling  nature  with  elevations  varying  from  about  5OO  feet  to 
slightly  over  3,000  feet  above  sea  level.  The  valley  floor  is  comparatively  level 
and  is  marred  only  by  stream  channels  or  draws.  In  contrast,  the  San  Joaquin 
lUver  basin  in  the  Sierra  Nevada  is  extremely  rugged  and  drains  areas  with  eleva- 
tions in  excess  of  10,000  feet. 

Agriculture  dominates  commercieJ.  activities  within  the  vinit.  Mining, 
natural  gas,  Ivunber  production  in  the  Sierra  Nevada,  livestock  raising,  and  light 
industry  all  have  a  role  in  the  economy.  Agriculture  is  pre-eminent,  however,  and 
is  by  far  the  largest  user  of  water  resources. 

Most  wastes  of  signlficemt  magnitude  in  this  unit  are  discharged  to 
land.  Only  that  discharged  by  the  City  of  Turlock  (3.3  mgd)  directly  enters  the 
San  Joaqviln  River.  Controls  have  been  established  to  prevent  wastes  in  the  unit  J 
tixm  becoming  major  impairment  problems.  However,  irrigation  return  flows  pose  a 
threat  to  water  quality  in  the  San  Joaquin  River. 

Eight  surface  water  qviality  monitoring  stations  are  maintained  in  this 
unit.  The  following  tabulation  presents  the  name  of  the  monitoring  stations,  and 
indicates  the  paige  on  which  each  is  discussed: 
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Page  Nxanber  of 

Monitoring  Station  Station  Discxission 

Sem  Joaquin  River  at  Friant  270 

San  Joaquin  River  near  Mendota  272 

San  Joaqxoin  River  at  Fremont  Ford  Bridge  27^ 

San  Joaquin  River  at  Hills  Ferry  Bridge  276 

San  Joaquin  River  near  Grayson  278 

San  Joaquin  River  at  Maze  Road  Bridge  280 

San  Joaquin  River  near  Vemalis  282 

Salt  Slough  at  San  Luis  Ranch  28J4- 

Delta-Mendota  Ceuaal  near  Mendota  286 
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SAW  JOAQUDJ  RIVER  AT  FRIANT  (STA.  2^+) 
Sampling  Point.  Station  2k   is  the  most  upstream  monitoring  station  on  the  San 
Joaquin  River,  locsated  in  Section  7,  Township  11  South,  Range  21  East,  Mt.  Diablo 
Base  and  Meridian,  in  Fresno  Coiinty.  Monthly  grab  samples  were  collected  from  the 
left  bank,  100  feet  downstream  from  the  USGS  gEige  house,  about  2  miles  downstream 
from  Friaxit  Dam,  and  0.5  mile  west  of  Friant. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Samples  collected  from  San  Joaquin  River  at  Friant 
generally  have  indicated  a  calcium-sodium  bicarbonate  characteristic.  Mineral 
quality  has  been  excellent  with  a  maximum  recorded  total  dissolved  solids  concen- 
tration of  87  ppm.  Waters  have  been  soft,  and  concentrations  of  minerals,  in- 
clxided  within  the  standard  mineral  and  heavy  metals  determinations,  consistently 
have  been  within  limits  recommended  for  drinking  water.  These  waters  also  have 
continually  been  categorized  as  class  1  (excellent  to  good)  for  irrigation  use. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


MAXlnum  of  Record 


Mlninun  of  Record 


Specific  conductance  (mlcromhoa  at  25(>C) 
TaHperature  In  °f 


UsaolTed  oxygen  In  parts  per  nllllon 
Percent  saturation 


108 


13.7 
129 


8.1 
73 


12.9 
129 


pH 


55.5 
47 


8.1 
73 


Mineral  constituents  In  parts  per  million 
Calciw  (Ca) 
Magnesium  (H^) 
Sodltai  (Na) 
Potasslwi  (K) 
Carbonate  (COO 
Bicarbonate  (HC»3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOO 
Fluoride  (T) 
Boron  (B) 
Silica   (SIO?) 


2.3 

8.7 
U.l 
0.0 

U. 
5.8 
8.0 
2.8 
0.3 
0.3/. 

15 


1.9 

0.0 

0.7 

0.5 

0.0 

8 

0.0 

0.0 

0.0 

0.0 

0.0 


3.6 
1.7 
5.5 

0.8 
(T.O 
29 
1.0 
6.5 
0.4 
0.1 
0.1 


Total  dlssolTed  solids  In  parts  per  nllllon 

Pareent  sodlm 

Hardness  as  CaCO^  In  parts  per  million 
Total 
Noncarbonate 


6 
0.0 


Conform  in  most  probable  mmber  par  milliliter 

Radloactlrlty  In  micro-micro  curies  per  liter 
Olssolred  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.89 

1.67 

15.01 

1A.2 


o.oo 

0.00 
0.00 
0.00 


0.16 

0.49 


3.6 
1.6 
3.0 
0.7 
0.0 
18 
0.0 
3.5 
0.3 
0.1 
0.0 


u 

0.0 


0.0 
0.03 
3.2 
2.1 


WATER    QUALITY   VARIATIONS 


SAN  JOAQUIN  RIVER  AT  FRIANT  (STA.  NO.  24) 
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SAN  JOAQUIN  RIVER  NEAR  MENDOTA  (STA.  25) 
Sampling  Point.  The  Mendota  station  is  located  in  Section  7,  Township  13  South, 
Range  15  East,  Mt.  Diablo  Base  and  Meridian,  in  Fresno  County.  Monthly  grab 
samples  were  collected  from  the  left  bank,  at  the  foot  of  the  USGS  ga^e  house, 
2.5  miles  downstream  from  Mendota  Dam,  and  k   miles  north  of  Mendota. 

Period  of  Record.  April  I95I  through  December  I961. 

Water  Quality  Characteristics.  Inasmuch  as  most  of  the  water  impounded  by  Mendota 
Dam  is  imported  from  the  Sacramento-San  Joaquin  Delta  via  the  Delta-Mendota  Canal, 
water  at  the  station  is  not  necessarily  representative  of  the  natural  quality  of 
San  Joaquin  River.  Water  from  this  station  does  not  exhibit  any  consistent  pre- 
dominance of  a  specific  cation  or  ajiion.  Principal  cations  are  sodium  and  calcixm, 
while  bicarbonate  and  chloride  frequently  are  the  dominant  anions .  Based  on  min- 
eral concentrations,  the  water  is  good  to  excellent  for  irrigation  use,  moderately 
hard  and  occasionally  harder  than  desirable  for  domestic  use. 

Significant  Water  Quality  Changes.  New  maximums  of  record  for  specific  conductance 
euid  for  the  concentration  of  boron  were  established  in  I96I. 
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SAN  JOAQUIN  RIVER  NEAR  MENDOTA  (STA.  NO.  25) 
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SAN  JOAQUIN  RIVER  AT  FREMONT  FORD  BRIDGE  (STA.  25c) 
Sampling  Point.  Station  25c  is  located  in  Section  2k   of  Township  7  South,  Range 
9  East,  Mt.  Diahlo  Base  and  Meridian,  in  Merced  County.  Monthly  grab  samples  were 
collected  from  the  center  of  the  channel  of  flow,  from  Fremont  Ford  highway  bridge, 
2.1  miles  downstream  from  Salt  Slough,  '^■.5  miles  west  of  Stevinson,  and  6.7  miles 
upstream  from  Merced  River. 

Period  of  Record.  Jvily  1955  through  December  I961. 

Water  Quality  Characteristics.  Water  at  Station  25c  ranges  from  sodium- chloride 
to  sodivmi-calciimi  chloride-sulfate  in  character.  Chloride  and  sulfate  concentra- 
tions frequently  exceed  the  recommended  limit  for  domestic  use.  Chlorides,  boron, 
and  dissolved  solids  are  normally  in  concentrations  sufficient  to  cause  the  water 
to  be  class  2  or  3  for  irrigation.  The  poor  quality  water  has  been  attributed  to 
ground  water  accretions  emd  drainage  flows  tributary  to  the  San  Joaq\iin  River 
above  this  sampling  station,  and   to  the  fact  that  during  a  nvmiber  of  months  in 
almost  every  year  there  is  insufficient  diluting  flow  from  Station  25  near  Mendota 
to  this  point,  a  reach  of  some  75  miles.  These  degraMng  influences  cause  a  sig- 
nificant increase  (on  the  order  of  l,'4-00  micromhos)  in  the  concentration  of  dis- 
solved minerals  between  the  two  stations . 


Significant  Water  Quality  Changes.  The  water  at  this  station  was  class  2  or 
class  3  for  irrigation  throughout  1960  and  I961. 
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WATER 

QUALITY    RANGES 

It«B 

Hazlnum  of  Record 

HlnlmiB  of  Record 

Maxlmm  -  1961 

Nlnlmw  -  1961 

Specific  conductance  (■Icrathoa  at  2S0C) 

5,i.lO 

103 

3,680 

1,340 

TaiperatAir*  In  <>? 

85 

42 

79 

47 

UaaolTsd  ox/gan  In  parta  pa-  ullllon 

U.U 

6.0 

12.4 

6.0 
66 

Percent  saturetlon 

152 

83 

pH 

8.5 

6.6 

8.2 

7.5 

Mlnerel  conatltnenta  In  perte  per  allllon 

66 

60 
33 

164 
2.8 
0.0 

182 

140 

250 
1.6 
0.0 

Celclwi  (C«) 

248 

Migneslnm  (H() 
Sodlw  (N«) 

150 
730 

8.6 

508 

Potisslw  (K) 

8./. 

1.5 

Cerbonete  (CO,) 
Bleerbonete  (HOO3) 
Sulfate  (SCV) 
Chloride  (CI) 

0.3 

291 

760 

1,330 

37 
4.8 
5.8 

432 
368 

mtr.U  (HO3) 
Fluoride  (f) 

28 

0.0 

4.1 

0.5 

0.0 

Boron  (B) 

1.3 

0.0 

Since  (SlOj) 

37 

0.2 

23 

Total  dlseolred  sollde  In  parts  per  ullllon 

3,350 

67 

2,U5 

730 

Percent  aodlim 

63 

34 

63 

54 

Hardnaaa  aa  Ca003  In  parte  per  allllon 
Total 

1,240 

28 

755 

290 

Noncarbonate 

1,0<10 

0.0 

575      ■ 

Turbidity 

150 

20 

150 

20 

Collfora  In  nost  probable  number  per  ■llllllter 

7,000. 

0.23 

1,300. 

0.62 

Radloactinty  In  micro-micro  curlea  par  liter 
DlaoolTed  alpha 
Solid  alpha 
DissolTed  beU 

0.67 
0.68 
14.21 

0.09 
0.00 
0.00 

0.67 
0.68 
5.2 

0.60 
0.21 
0.0 
0.0 

Solid  beta 

7.27 

0.00 

0.7 

WATER    QUALITY   VARIATIONS 


SAN  JOAQUIN  RIVER  AT  FREMONT  FORT  BRIDGE  (STA.  NO.  25c} 
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SAN  JOAQUIN  RIVER  AT  HILLS  FERRY  BRIDGE  (STA.  2^) 
Sampling  Point.  Station  25b  is  located  in  Section  3  of  Tovnship  7  South,  Range  9 
East,  Mt.  Diablo  Base  and  Meridian,  in  Stanislaus  County.  Monthly  grab  samples 
were  collected  from  the  left  bank  of  Hills  Ferry  Bridge,  300  feet  downstream  frca 
Merced  River,  and  3.5  miles  northeast  of  Nevnan. 

Period  of  Record.  October  I958  through  December  I961. 

Water  Quality  Characteristics.  The  characteristics  of  the  water  at  this  station 
are  largely  dependent  on  the  diluting  effects  of  the  Merced  River  which  enters  a 
short  distance  upstream.  In  general,  the  water  is  sodiimi- chloride  in  character. 
It  ranges  from  class  1  to  class  3  for  irrigation,  aigain  depending  on  dilution  from 
the  Merced  River.  Similarly,  hardness  varies  considerably.  Occasiona3_ly,  dis- 
solved solids  and  chlorides  exceed  the  recommended  limits  for  domestic  use. 

Significant  Water  Quality  Changes.  Majcim\im  values  of  record  for  a  number  of  min- 
eral constituents  were  established  in  1960  and  1961.  Throughout  this  period  the 
water  was  class  2  or  class  3  for  irrigation,  ajid  was  quite  similar  in  quality  to 
that  at  Fremont  Ford  Bridge  which  is  about  7  miles  upstream  from  this  station. 


-276- 


>»elfle  eonducttnca  (alcnaihaa  it  2$0C) 
■qwratur*  In  "T 


LsaolT«d  oxTgon  In  parta  p 
Pareant  saturation 


Lnaral  constitnsnta  In  part*  par  Billion 
Calelw  (Ca) 
Nagnsslon  (Hg) 
Sodlw  (»a) 
Potaaaliai  (K) 
Carbonate  (COO 
Blearbonata  (HCO3) 


Chloride  (CI) 
mtrata  (ItOj) 
Fluoride  (P) 
Boron  (B) 
Slllea  (J102) 


SAN  JOAQUIN  RIVER  AT  HILLS  FERRY  BRIDGE  (STA.  NO.  25b) 
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SAN  JOAQUIN  RIVER  NEAR  GRAYSON  (STA.  26) 
Sampling  Point.  The  Grayson  monitoring  station  is  located  within  Section  2^, 
Township  k   South,  Range  7  East,  Mt.  Diablo  Base  and  Meridian,  in  Stanislaus  County. 
Monthly  grab  samples  were  collected  from  the  left  bank,  adjacent  to  Laird  Slough 
Bridge,  and  2  miles  northeast  of  Westley. 

Period  of  Record.  April  1959  through  December  I961. 

Water  Quality  Characteristics.  Water  at  Station  26  varies  widely  both  in  quality 
and  character.  The  water  is  predominantly  a  sodium- chloride  type,  however,      I 
calcium  often  constitutes  a  significant  portion  of  the  cations,  and  bicarbonate   I 
at  times  was  the  predominant  anion.  The  water  ranges  from  class  1  to  class  2  for 
irrigation,  the  concentration  of  chloride  at  times  exceeds  the  recommended  limits 
for  domestic  use,  and  hardness  ranges  from  soft  to  very  hard.  Irrigation  returns, 
effluent  ground  water,  and  waste  discharges  have  caused  mineral  concentrations  to 
increase  along  this  reach  of  the  river.  I 

Significant  Water  Quality  Changes.  As  was  the  case  at  Hills  Ferry  Bridge  (STA.  25^ 
which  is  upstream  from  this  station,  maximum  values  of  record  for  several  mineral 
constituents  were  established  in  I96O  and  1961.  Throughout  this  period,  the  water 
was  class  2  for  irrigation. 
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WATER    QUALITY    RANGES 
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SAH  JOAQUIN  RIVER  AT  MAZE  ROAD  BRIDGE  (STA.  26a) 
Sampling  Point.  Station  26a  is  located  in  Section  29,  Township  3  South,  Range  7] 
East,  Mt.  Diablo  Base  and  Meridiaji,  in  Stanislaus  County.  Monthly  grab  samples 
were  collected  from  the  left  bank,  50  feet  upstream  from  El  Solyo  Ranch  iirigation 
intake,  and  about  300  feet  from  Maze  Road  Bridge. 

Period  of  Record.  April  1951  throvigh  December  1961. 

Water  Quality  Characteristics.  Water  at  Maze  Road  Bridge  is  normally  sodium-    I 
chloride  in  type,  ranges  from  soft  to  very  hard,  and  generally  meets  mineral 
standards  for  domestic  use.  Although  water  at  this  station  ranges  from  class  1 
to  class  2  for  irrigation,  its  mineral  quality  is  somewhat  better  thsui  at 
Station  26  near  Grayson,  located  about  11  miles  upstream.  The  improvement  in 
quality  reflects  the  influence  of  tributary  Tuolvunne  River  water  which  enters  the 
San  Joaquin  River  between  these  two  stations. 


I 


Significemt  Water  Quality  Changes.  Maxim\m  values  of  record  for  a  number  of  min- 
eral constituents  were  recorded  in  I961.  During  9  months  in  196O  and  for  11  month? 
in  1961  the  water  was  class  2  for  irrigation. 
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WATER    QUALITY    RANGES 


lUa 


Haxlna  of  lUcord 


Ipedflc  eondueUnc*  (ulcroirtM  «t  2S<>C) 

hap«ratur«  in  "T 

Dls(olT*d  oxjrgan  In  parti  par  Billion 
Pareant  aatvratlon 


pH 


Hlnaral  conatltnent*  In  parts  par  ullllon 
Calelv  (Ca) 
Magneaim  (Hf) 
Sodlia  (Na) 
Potassl\»  (K) 
Carbonate  (COj) 
Blcarbonata  (H(X)3) 


(SO;,) 


Chloride  (CI) 
Hltrata  (MOl) 
Fluoride  (P) 
Boron  (B) 
Silica  (S102) 


1,801 


15.7 
lO. 


8.5 


Total  dlsaolTed  solids  In  parts  par  Billion 
Parcent  sodlia 

Hardness  as  CaC03  In  parts  par  allllon 
Total 
Noncarbonate 

Turbidity 


Collf ont  In  aost  probable  nunber  par  Bllllllter 

Radloactinty  In  «lero-alcro  curies  per  liter 
DlssolTsd  alpha 
Solid  alpha 
Dlssolred  beta 
Solid  beta 


78 
35 
206 
8.2 
19 
22/> 
116 
i.Oi. 
5.1 
0.6 
0.73 
3fc 


Hlnljnii  of  Record 


97 


6j0 

55 


1,005 
59 


392 

227 


8.3 

2.7 
7.1. 
1.2 
0.0 
31 
5.3 
5 

0.0 
0.0 
0.0 
9.3 


11.9 
135 


78 
35 
206 
8.2 
0^.0 
22A 
112 
i.0/. 
4.3 
0,3 

-65 
30 


300 


7,000. 


1.56 

12.7 
20.6 


0.00 
0.00 
0.00 
0.00 


1,005 
57 


392 

227 


Ui 


2,i.00. 


0.79 
0.55 
5.7 


WATER    QUALITY   VARIATIONS 


729 
i.5 


6.0 
55 


5.2 
0.0 
108 
88 
122 
1.5 
0.1 
0.3 
26 


406 
52 


152 
63 


0.34 
0.44 
4.1 
0.0 


SAN  JOAQUIN  RIVER  AT  MAZE  ROAD  BRIDGE  (STA.  NO.  26a) 
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SAN  JOAQUIN  RIVER  NEAR  VERNALIS  (STA.  2?) 
Sampling  Point.  Station  2?  is  located  in  Section  13  of  Township  3  South,  Range  6 
East,  Mt.  Diablo  Base  and  Meridian,  in  San  Joaquin  County.  Monthly  grab  samples 
were  collected  from  the  Durham  Feriy  highway  bridge,  at  the  center  of  flow,  3 
miles  downstream  from  Stanislaus  River,  and  3-4  miles  northeast  of  Vemalis. 

Period  of  Record.  April  195I  through  December  1961. 

Water  Quality  Characteristics.  The  water  at  Station  2?  generally  is  sodium- 
chloride  to  sodium  chloride-bicarbonate  in  character,  and  usually  exceeds  commonly 
acceptable  hardness  limits  for  domestic  use.  Chlorides  and  dissolved  solids 
occasionally  exceed  the  recommended  limiting  concentiation  for  domestic  use  and 
cause  the  water  to  be  class  2  for  irrigation. 

Significant  Water  Quality  Changes.  Chloride  concentrations  exceeded  class  3  for 
irrigation  use  during  July  and  August  of  I961.  New  maximum  concentrations  were 
observed  for  many  mineral  constituents,  including  total  dissolved  solids  and 
chlorides,  also  during  I961.  The  lack  of  improvement  in  quality  between 
Stations  26a  and  27  has  been  attributed  to  the  low  flow  conditions  of  tributary 
inflow  from  Stanislaus  River. 
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WATER    QUALITY    RANGES 


tpeclflc  conductance  (Bicroiihoa  it  250C) 

Mperaturs  in  °F 

msaolTed  oxygen  In  parte  per  million 
Percent  saturation 

PH 

Nlneral  conetltuenU  In  parte  par  nllllon 

Calclun  (Ca) 

Magnesium  (M() 

Sodlw  (Na) 

Potasslwi  (K) 

Carbonate  (CO3) 

Blcarbona 

Sulfate  (SOj^) 

C^ao^lde  (CI) 

Nitrate  (NOi) 

Fluoride  (F) 

Boron  (B) 

Silica  (S102 

Total  dlssolTed  sollde  In  parte  per  Billion 
Percent  sodlim 


SAN  JOAQUIN  RIVER  NEAR  VERNALiS  (STA.  NO.  27) 
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SALT  SLOUGH  AT  SAN  LUIS  RANCH  (STA.  92a) 
Sampling  Point.  Station  92a  is  located  in  Section  7  of  Township  9  South,  Range  11 
East,  Mt.  Diablo  Base  and  Meridian,  in  Merced  County.  Monthly  grab  samples  were 
collected  at  the  center  of  flow,  from  a  bridge  about  8  miles  north  of  Los  Bancs, 
at  San  Luis  Rajich. 

Period  of  Record.  November  I958  through  December  1961. 

Water  Quality  Characterietics ♦  Water  of  the  slough  generally  is  sodixmi-chloride 
in  character,  very  hard,  and  is  class  2,  and  occasionally  class  3,  for  irrigation. 
Dissolved  solids,  chlorides,  and  sulfates  visxially  exceed  the  recommended  limits 
for  domestic  use.  During  winter  months,  storm  said  surface  drainage  and  ground 
water  accretions  supplied  the  preponderance  of  flow  and  caused  high  electrical 
conductivity  in  excess  of  2,000  mlcromhos.  However,  during  the  irrigation  season, 
return  waters  (with  an  average  electrical  conductivity  of  1,000  mlcromhos)  con- 
tribute significant  quantities  of  flow  to  the  sloiogh  and  frequently  dilute  the 
concentrations  of  most  dissolved  minerals  to  within  the  limits  reccaumended  for 
domestic  use. 

Significant  Water  Quality  Changes.  Chloride  concentrations  exceeded  recommended 
limits  for  class  2  irrigation  water  and  were  class  3  for  five  months  in  I96I. 
Also  during  I961,  new  maYiimims  vere  observed  for  several  maineral  constituents 
including  total  dissolved  solids,  sulfates,  and  chlorides. 
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WATER    QUALITY    RANGES 

It«                                                                                lUxljM 

■  of  Record  1    (Unlaw  of  Recordl      Haxlaua  -  1961       1    Hlnlaua  -  1961       1 

Sp«elfle  eondueUnca  (BleroirtM  mt  2S0C)                                            2,920                                 962                              2,920                         1,020 

Taapo-atur*  In  "F                                                                                             63                                   U6                                   83                               li8 

ataelrwl  exTgan  In  parti  pa-  allllon                                                       10.2                                 2.6                                 8.0                             2.6 
Parcant  saturation                                                                                     gg                                   jg'                                 gO                               2g 

P"                                                                                                                            8.1                                 6.1.                                 8.1                              7.1i 

Hlnaral  eonatltoanta  In  part*  par  allllon 

Calclai  (Ca)                                                                                                         95                                     1,7                                      56                                  52 
Macnaalon  (Hf)                                                                                              55                                   23                                   32                               29 
So<Jl«  (Ha)                                                                                                        1,25                                      99                                   U2S                               115 
PoUaslia  (K)                                                                                                        7.8                                    3,2                                    5.0                               U.8 
Carbonate  (CO3)                                                                                              0.0                                 0.0                                 0.0                             0,0 
Bicarbonate  (HCO3)                                                                                    267                                  157                                 262                              160 

Chloride  (CT                                                                                                617                                 I60                                 617                              11.8 
Mltrata  (IIOO                                                                                                  g.O                                 1.1                                 2.8                              2.U 
nuorlde  (r)                                                                                                    0_5                                 0.1                                 0.5                             0.3 
Boron  W                                                                                                              2.2                                    0.3                                    2.2                                0.6 
Silica  (3102)                                                                                                       j^-'                                  ^-J                                  25-                                25 

Total  dlsaolTad  aollds  In  parts  per  Billion                                      1  755                                 560                             1,755                              620 
Percent  aodltn                                                                                                    6L                                    51                                   6U                                51 
Rardnaas  as  CaC03  In  parte  per  allllon 

3»*«i                                                         522                 210                 522'               238 

■oncarbonate                                                                                                       307                                      „                                    307                                  97 
**'**"***«'■                                                                                                                 100                                       8                                   100                                 10 

Collfom  In  Boat  probable  nuiber  par  ■llllllter 

RadloacUrlty  In  alcro-iilcro  curies  per  liter 
UssolTad  alpha 
Solid  alpha 
DlsaolTad  beta 
Solid  beta 

0.14                              0.09                               0./.9                           0.J7 
0.64                               0.23                                0.66                           0.28 
7.60                               3.17                               6.6                             3.6 
7.20                               n  nn                                ?.j                             3.2 

WATER    QUALII 

^Y   VARIATIONS 
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DELTA-MENDOTA  CANAL  NEAR  MENDOTA  (STA.  92)* 
Sampling  Point.  This  station  is  located  in  Section  19,  TownsMp  13  South,  Range 
15  East,  Mt.  Diablo  Base  and  Meridian,  in  Fresno  Covinty.  Monthly  grab  samples 
were  collected  from  the  right  bank,  about  1  mile  upstream  from  the  gates  to 
Mendota  Pool,  and  about  2  miles  north  of  Mendota. 

Period  of  Record.  Jvily  1952  through  December  1961. 

Water  Quality  Characteristics.  Water  at  this  station  is  imported  from  the 
Sacramento-Saji  Joaquin  Delta  eind  is  spilled  to  the  San  Joaquin  River.  It  is 
sodiimi  chloride-bicarbonate  in  character  with  moderate  concentrations  of  dissolved 
solids,  moderately  hard  to  very  hard,  and  normally  class  1  for  irrigation  during 
the  irrigation  season.  The  water,  during  late  stmmier,  is  frequently  class  2  for 
irrigation  because  of  conductivity,  chloride,  or  percent  sodium,  but  is  generally 
within  class  1  requirements  thro\ighout  the  remainder  of  the  year. 

Significant  Water  Quality  Changes .  None . 


*  Discussion  of  the  quality  of  water  at  the  head,  or  intake,  end  of  the  Delta- 
Mendota  Canal  will  be  foiond  on  page  348. 
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Fresno  River  Basin 

Fresno  River  basin  drains  a  portion  of  the  lower  western  slope  of  the 
Sierra  Nevada  in  Madera  County.  The  Fresno  River  rises  at  an  elevation  of  about 
7,CXX)  feet  and  flows  westerly  onto  the  San  Joaqiiin  Valley  floor.  Natural  runoff 
varies  from  little  or  no  flow  in  later  summer,  to  flash  floods  dtiring  the  rainy 
season,  and  averages  about  100,000  acre-feet  ajmually. 

In  the  river  basin,  above  the  valley  floor,  only  k   square  miles  out  of 
270  would  be  classified  valley  or  mesa  lands.  Development  is  limited  to  livestock 
raising  ajid  recreation. 

There  are  no  significant  waste  discharges  wit^n  the  basin.  A  surface 
water  sampling  station  is  maintained  on  Fresno  River  near  Daulton  to  monitor 
quality  of  runoff.  A  discxission  of  analytical  results  of  samples  collected  at 
this  station  is  presented  on  the  next  page  of  this  report. 
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FRESNO  RIVER  NEAR  DAULTON  (STA.  113) 
Sampling  Point.  The  Daxilton  station  is  located  in  Section  3,  Township  10  South, 
Range  19  East,  Mt.  Diahlo  Base  and  Meridian,  in  Madera  County.  Monthly  grab 
samples  were  collected  at  midstream  from  Hensley  Bridge,  about  1.6  miles  upstream 
from  the  USGS  gaging  station,  and  about  5*3  miles  southeast  of  Daulton. 

Period  of  Record.  Janviary  1958  through  December  I96I. 

Water  Qviality  Characteristics.  Fresno  River  water  is  calciimi-sodivm  bicarbonate- 
chloride  in  character,  class  1  for  irrigation,  soft  to  moderately  hard,  and  suit- 
able for  domestic  pxirposes. 

Significant  Water  Quality  Changes.  Although  maximvmi  values  of  record  for  specific 
conductance,  hardness,  ajid  chlorides  were  established  in  I961,  there  was  no 
appreciable  change  in  the  overall  quality  characteristics  at  this  station. 
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WATER    QUALITY    RANGES 


Mjjdsum  of  R«cord 


Hinljnai  of  Racord 


MazlauB  -  1961 


Mlnlirai  -  1961 


Specific  contuctanca  (alcroahos  at  ?Soc) 
Tanparatura  In  °r 


QLaaolvad  oxnan  In  parta  pv  allllon 
Parcant  laturatlon 


548 
95 


13.1 
105 


69.0 
38 


6.7 
73 


pH 


548 
95 


13.1 
100 


6.7 
93 


J^h- 


Mineral  conatltnenta  In  part*  par  ■llllon 
Calclm  (Ca) 
Hagneaiufi  (Kg) 
Sodlim  (Na) 
Potaaslw  (K) 
Carbonate  (COi) 
Bicarbonate  (HOO3) 
Sulfate  (SOv) 
Chloride  (CI) 
Nitrate  (NOO 
Fluoride  (f) 
Boron  (B) 
Silica  (310;) 


15 
3.5 

61 


0.0 

73 

5.8 
120 
0.5 
0.2 
0.3 

35 


5.3 
0.9 
5.3 
0.9 
0.0 

26 
0.0 
k.k 
CO 
0.0 
0.0 

17 


6.8 
2.2 

61 
0.9 
O.t) 

72 

0.0 
120 
0.1 
0.1 
0.1 

20 


9.1 

0.0 
36 

0.0 

8.V 


Total  dlsaolTed  aollda  In  parts  per  allllon 

Percent  aodlva 

Hardness  as  CaC03  In  parta  par  allllon 
Total 
Noncarbcnate 


377 


0.0 
0.8 


377 
56 


106. 
47 


Collfora  In  aost  probable  nunber  par  allllllter 

RadloactlTlty  In  alero-alcro  curies  par  liter 
DlssolTad  alpha 
Solid  alpha 
Olssolved  beta 
Solid  beta 


7,000. 


0.70 
0.83 
9.49 
22.4 


0.00 
0.00 
0.20 
6.16 


WATER    QUALITY   VARIATIONS 
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FRESNO  RIVER  NEAR  DAULTON  (STA.  NO.  113) 
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Chovchilla  River  and  Bear  Creek  Unit 

Chowchilla  River  drains  about  240  square  miles  on  the  lower  slopes  of 
the  Sierra  Nevada  in  Madera  and  Mariposa  Ctovinties .  Bear  Creek  drains  foothills 
in  western  Merced  and  eastern  Mariposa  Coxonty.  Chowchilla  River  basin  has  a  mean 
annviEd  runoff  of  about  90,000  acre-feet.  Mean  amnual  runoff  from  Bear  Creek 
basin  is  not  available. 

Topography  in  the  two  basins  is  mostly  rolling  foothills.  Chowchilla 
River  headwaters  at  about  6,000  feet  is  fairly  well  forested  terrain,  ground 
covering  changes  to  range  grass  and  scattered  scrub  trees  and  bnish  in  the  foot- 
hills. Livestock  raising  is  the  only  significant  use  made  of  the  foothill  area   I 
in  the  unit.  Only  minor  quantities  of  waste  enter  these  streams  ajid  there  are  no 
discernible  water  quality  impairment  problems  in  the  \uiit. 

The  following  tabulation  presents  the  name  of  stations  maintained  to 

monitor  quality  of  surface  water  in  this  unit  and  the  page  on  which  each  is 

discussed: 

Page  Number  of 
Monitoring  Station  Station  Discvission 

Chowchilla  River  at  Buchanan  Dam  Site  29^+ 

Bear  Creek  at  Merced  296 
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CHOWCHILLA  RIVER  AT  BUCHANAN  DAM  SITE  (STA.  11^+) 
Sampling  Point.  Station  Ilk   is  located  in  Section  22,  Township  8  South,  Range  l6 
East,  Mt.  Diablo  Base  and  Meridian,  in  Madera  County.  Monthly  grab  samples  were 
collected  from  the  left  bank,  at  a  USGS  gage  located  about  4.3  miles  west  of 
Raymond. 

Period  of  Record.  Jeuiuary  1958  through  December  I96I. 

Water  Quality  Characteristics.  Water  in  the  stream  is  a  mixed  calcium-sodi\an 
bicarbonate  type  dxiring  most  of  the  late  winter  and  early  spring  months.  The 
stream  visually  is  dry  through  the  summer.  When  winter  flow  resumes,  the  water  is 
a  mixed  calcium-sodivmi  bicarbonate-chloride  type.  The  water  normally  is  class  1 
for  irrigation,  and  occasionally  class  2  due  to  chloride  concentrations .  Water 
in  Chowchilla  River  ranges  from  soft  to  very  hard. 

Significant  Water  Quality  Changes .  Runoff  at  this  station  was  extremely  small 
during  i960  and  1961.  However,  this  fact  apparently  had  small  effect  on  the 
streeun's  quality  since  no  new  maximums  were  recorded. 


i 
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WATER    QUALITY    RANGES 


N&zljnai  of  Racord 


Hlnljnai  of  Racord 


Ip6l 


Mlnlxna  -  t96l 


Sptdfle  eendactanc*  (KleroBhoa  at  2$oc) 
Tmtp«Tttar»  In  °r 


Ql«aolT*d  oz7i«n  In  p«rt(  pw  allllen 
Pareant  aattratlon 


783 
91 


13.3 
118 


pH 


68.2 

35 

7.2 
86 

7.1 


609 
91 


13.0 
101 


25J. 
38 


7.2 
97 


7.9 


Hlneral  conatltnanU  in  part*  par  Bllllcn 
CalelsB  (Ca) 
HacnsaliBi  (Hf) 
Sodlv  (Ra) 
Potaaslw  (r) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOv) 
Chloride  (CI) 
>ltraU  (NO3) 
nuorlde  (f) 
Boron  (B) 
Silica  (3102) 


11 

81 
3.9 
0.0 
132 

12 
190 
0.9 
0.1 
0.21 

i.1 


b.U 
1.5 
5.2 
0.8 
0.0 

27 
1.0 
6.0 
0.0 
0.0 
0.0 

12 


29 

U.i 

2.U 
V.Q 

102 
3.0 

133 
0.0 
0.1 
0.1 
ZL 


0.0 
90 


Total  dlaaolTed  aollda  In  part*  per  allllon 

Pareant  eodliB 

Hardnasa  a*  CaC03  In  part*  par  nllllon 
TMal 
Honcarbonata 

Tttrbldl^ 


J.81 
59 


202 
lOi. 


0.0 
0.0 


375 

45 


156 
39 


73 

0.0 


Collfera  In  aoat  probable  imsiber  per  ■llllllter 

RadloactlTiwy  In  alero-alcro  curie*  per  Xltar 
OlsaolTed  alpha 
Solid  alpha 
OlsaolTed  beta 
Solid  beta 


O.W 
0.64 
8.17 
11.55 


0.1? 
0.17 
3.05 
1.00 


0J3 
0.17 

2.7 

11.1 


WATER    QUALITY   VARIATIONS 
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BEAE  CREEK  AT  MERCED  (STA.  Ilia) 
Sampling  Point.  The  station  is  located  in  Section  2k,   Township  7  South,  Range  I3 
East,  Mt.  Diablo  Base  and  Meridian,  in  Merced  County.  Monthly  grab  samples  were 
ooULected  from  the  Highway  99  biadge  at  the  north  end  of  Merced. 

Period  of  Record.  October  I958  thro\igh  December  1961. 

Water  Quality  Characteristics.  The  water  is  a  mixed  calcium-magnesivan  bicarbonate 
type,  low  in  concentrations  of  dissolved  solids,  and  of  excellent  mineral  quality 
for  most  beneficial  uses.  However,  hardness  ranges  from  soft  to  hard,  limiting 
its  use  for  domestic  and  ind\i6trial  purposes. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Itm 


HudMwiL  of  Record 


Hlnljnai  of  Racord 


HadauH  -  1961 


MlnlmB  -  1961 


Specific  conductenc*  (■Icroihos  at  25°C) 

Taiperatur*  in  "T 

UsaolTed  oxygen  in  parts  p«-  ailllon 
Percent  saturetion 

pH 


15.1 
135 


6.7 
77 


15.1 
U6 


_8^ 


85 

n 

7.3 


Mineral  eonstitnente  in  parts  per  Million 
Calclta  (Ca) 
Hagnesion  (Kg) 
Sodin  (Na) 
PoUsslw  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SCV) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (?) 
Boron  (B) 
Silica  (5i02) 


3t 

20 

25 
2,6 
6 
209 

29 

16 
2.2 
0.2 
0.1 

31 


2.7 
3.3 
0^97 
0.0 
40 
4.0 
O.fc 
0.0 
0.0 
0.0 

13 


18 
7.5 

25 
1.4 
6' 
209 
8.0 
8.5 
1.3 
0.1 
0.1 

31 


Total  dissolred  solids  In  parts  per  Million 

Percent  soditai 

Hardness  as  CaCO^  in  parts  per  Million 
Total 
Honcarbonate 

Turbidity 


246 
27 
165 


56 


33 

0.0 


246 


Colifoni  in  Most  probable  mmber  per  Milliliter 

Radioactiritjr  in  nicro-Micro  curies  per  liter 
Dissolred  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.20 
0.53 
12.36 
16.3 


0.00 
0.18 
0.40 
0.56 


0.00 
0.53 
2.1 
16.3 
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Merced  River  Basin 

Merced  River  drains  a  watershed  area  of  about  1,000  square  miles  in 
Mariposa  and  Merced  Counties.  The  river  originates  at  an  elevation  of  11,000  feet 
in  the  Sierra  Nevada  and  drops  to  an  elevation  of  about  i+00  feet  as  it  flows  out 
of  the  foothills  into  San  Joaquin  Valley.  From  its  headwaters,  the  river  flows 
almost  due  westward  135  miles  to  its  junction  with  the  San  Joaquin  River.  Mean 
annual  runoff  from  the  basin  is  estimated  to  be  slightly  in  excess  of  1,000,000 
acre-feet.  Snowmelt  sustains  flow  in  Merced  River  throughout  most  of  the  sunmer. 

Terrain  in  the  basin  is  very  rugged  at  the  headwaters,  and  steep  canyon 
walls  comprise  a  good  portion  of  the  watershed  along  the  river.  Yosemite  Valley 
is  the  major  attraction  in  this  basin  and  development  is  primarily  based  on  the 
toTirist  trade  attracted  by  the  scenic  and  geologic  wonders  of  the  valley.  Lumber- 
ing, mining,  livestock  raising,  and  providing  recreational  facilities  comprise  the 
balance  of  significant  economic  pxirsuits  in  the  basin. 

Waste  discharges  entering  Merced  River  system  are  insignificant  in 
volume  and  do  not  create  impairment  problems. 

The  following  tab\ilation  presents  the  name  of  stations  maintained  to 
monitor  quality  of  surface  water  in  this  basin  emd  indicates  the  page  on  which 

each  is  disciissed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Merced  River  below  Exchequer  Dam  300 

Merced  River  near  Stevinson  302 


J 
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MERCED  RIVER  BELOW  EXCHEQUER  DAM  (STA.  32a) 
Sampling  Point.  Exchequer  Dam  station  is  located  in  Section  1*+,  Township  k   South, 
Range  15  East,  Mt.  Diahlo  Base  and  Meridian,  in  Mariposa  County.  Monthly  grab 
samples  were  collected  from  the  right  bank,  at  the  USGS  gage  house,  O.5  mile  down- 
stream from  Exchequer  Dam  and  5  miles  northeast  of  Merced  Falls.  | 

Period  of  Record.  April  1959  throvigh  December  I961. 

Water  Quality  Characteristics.  The  water  is  calcium-bicarbonate  in  character, 
soft  to  moderately  hard,  and  of  excellent  mineral  qiiality  for  nearly  all  benefi- 
cial uses.  The  quality  of  water  at  Station  32a  reflects  the  amount  of  nmoff  in 
the  stream;  in  a  dry  year,  conductivity  ranges  from  25  to  2^  micronahos,  and  in  a 
wet  year,  conductivity  rsuiges  from  20  to  110  micromhos. 

Significant  Water  Quality  Changes .  None . 
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lUxlaui  of  Iscord 


mnlaai  of  laeord 


9p«clfie  eondaetane*  (aleroaiioa  at  25°C) 
ta^Mrator*  la  °r 


DIaaolTad  oman  la  parta  p^  aluten 
Pareant  aatiratlon 


PB 


242 
78 


13.1 
122 


3.8 

a. 5 


6.^ 


174 
76 


12.3 
117 


7.8 
91 


JA. 


Mlnaral  eomtltaanU  la  parta  par  Bllllca 
Caldoi  (Ca) 
Macnaalaa  (H() 
Sodlm  (la) 
retaaalia  (K) 
Cartonata  (COj) 
MearbonaU  (ROOi) 
SnUata  (3ft,) 
oaorlda  (CI) 
■ItraU  (■>}) 
noorlda  (F) 
■area  (B) 
SlUca  (310;) 


29 

7.2 
21 
1.9 
0,0 
127 
8.1 

2.9 
0.2 
0.73 
16 


2.U 
0.1 
0.9 
0.2 

0.0 

9 

0,0 

0,0 

0.0 

0,0 

0,0 

3.7 


U 
2.4 
4.6 
0.7 

oro 

84 
3.0 
8.2 
0,8 
0.1 
0.1 
9.3 


3.0 
0,5 
1.7 

0.7 
0,0 
13 
2,0 
0,8 
0,1 
0,0 
CO 
7.1 


Total  dlaaolvad  aolUa  la  parta  par  allllor 

P^eant  aodloi 

Mardnaaa  aa  CaOOi  la  parta  par  alUlon 
IMal 
■oaearbonata 


158 
37 


400 


0.0 
0.0 


U4 


28 


0.0 
1 


Collfoni  in  Boat  probabla 


par  ■lllllltar 


7,000, 


2,400, 


■adloaetlTlty  la  alero-alero  eorlaa  par  lltar 
Uaaolrad  alpha 
Solid  alptw 
nUaolvad  bata 
Solid  bata 


0.54 
1.61 
18,3 
8.^ 


0.00 
0.00 
0.00 
0.00 


0.20 
0.53 
3.7 
8.4 


0.08 
0.30 
3.4 
0.0 
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MERCED  RIVER  NEAR  STEVINSON  (STA.  32) 
Sampling  Point.  Station  32  is  located  in  Section  36,  Township  6  South,  Range  9 
East,  Mt.  Diablo  Base  and  Meridian,  in  Merced  Coimty.  Monthly  grab  samples  were 
collected  from  the  right  bank,  100  feet  upstream  from  a  USGS  ga^e,  about  6  miles 
northwest  of  Stevinson. 

Period  of  Record.  April  1951  through  December  1961. 


I 


Water  Quality  Characteristics.  Water  in  the  river  near  Stevinson  is  a  mixed 
calcium- sodium  bicarbonate  type,  slightly  hard  to  hard,  ajid  of  excellent  mineral 
qviality  for  nearly  all  beneficial  uses.  Comparison  of  mineral  quality  of  water 
at  Station  32  with  that  at  Merced  River  below  Exchequer  Dam  (STA.  32a),  about  50 
miles  upstream,  reveals  a  large  increase  (about  200  micromhos)  in  dissolved  solids 
However,  quality  of  water  is  still  excellent  at  both  stations. 

Significant  Water  Quality  Changes .  Maximvmis  of  record  for  specific  conductance, 
chloride,  and  hardness  were  recorded  in  I96I. 
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HAxlaua  of  Racord 


Klnlni  of  R«cord 


Hinljnn  -  1961 


Specific  conductance  (■Icraahoa  at  25oc) 
Tmparatura  in  ^ 


UssolTsd  exjxan  In  parta  pw  Billion 
Percent  saturation 


595 

83 


12. t 

136 


3  J  .6 

U5 


7.0 
78 


595 
78 


12.2 

136 


pH 


286 
51 


7,1 
82 


JLl. 


Mineral  constituenta  in  parta  par  Billion 
CaleliB  (Ca) 
Magneaitn  (H() 
Sodlia  (Na) 
Potasdiai  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOh) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (Si02) 


28 

11 

66 
3.7 

Ui 
205 

22 

80 
U.6 
O.li 
0.31 

L9 


1..8 
0.3 
2.0 

0.5 

0.0 

18 
3.3 
0.0 
0.0 
0.0 
0.0 
7.5 


23 

8.9 

2.0 

1..0 
205 
15 
80 
3J. 
0.1 
0.1 
—00 


21 
6.9 

28 
1.7 
0.0 
129 

12 

11. 
2.3 
0.1 
0.0 
__26 


Total  dlaaolTed  solids  in  parts  per  Billion 

Percent  sodiva 

Hardness  as  CaCOj  In  parta  par  Billion 
Total 
Noncarbonate 

Turbidity 


383 
55 


11j9 
18 


60 


21.6 


13 
0.0 


383 


ll»9- 
0.0 


I81i 


81 
0.0 


ColLforB  in  aost  probable  lanbar  per  Bllllliter 

RadioactlTltf  in  Blcro-aicro  curies  par  liter 
OlSBOlTsd  alpha 
Solid  alpha 
OlssolTed  beta 
Solid  beta 


7,000. 


7,000. 


1.55 
0.76 

13.50 
19.7^ 


0.00 
0.00 
0.00 
0.00 


0.69 
0.40 
9.0 
2.2 


O.i.8 
0.06 
3.8 
0.0 
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Tuolumne  River  Basin 

Tuolumne  River  basin  encompasses  approximately  1,500  square  miles  on  the 
western  slopes  of  the  Sierra  Nevada  in  the  east- central  portion  of  the  Central 
Valley  Region.  Headwatering  from  glacial  Isikes  high  in  the  mountains,  the  stream 
flows  southwesterly  for  about  150  miles  to  its  jxmction  with  the  San  Joaquin  River. 
Average  annual  discharge  of  Tuolumne  River  basin  is  estimated  to  be  somewhat  less 
thein  2,000,000  acre-feet. 

Above  the  San  Joaqviin  Valley  floor,  the  basin  is  a  mountainous,  foothill 
area.  The  upper  portion  drains  a  few  meadows  and  plateaus,  but  the  river  soon 
drops  into  a  steep  canyon  and  flows  through  a  gorge  for  a  distance  of  about  80 
miles.  Elevation  varies  from  3OO  feet  at  the  foothill  line  to  over  13,000  feet  at 
the  crest  of  the  Sierra  Nevada. 

Economic  developments  in  the  basin  are  typical  of  mountainous  areas  and 
include  resort  areas,  lumbering,  mining,  livestock  raising,  and  recreational 
facilities . 

Numerovis  wastes  from  individual  domestic,  lumber  mill,  and  resort  devel- 
opments discharge  into  the  Tuol\imne  watershed.  These  waste  discharges  are  minor 
in  quantity  eind  have  not  caused  significant  impainnent  problems.  However,  over- 
flow from  abandoned  emd  partially  used  gas  wells  along  the  river  from  Waterford  to 
Modesto  are  discharging  saJLine  waters  into  the  river  causing  higher  chloride  con- 
centrations not  characteristic  of  water  from  the  upper  watershed.  ^ 

The  following  tabulation  lists  the  stations  maintained  to  monitor  quality 

of  surfaoe  waters  in  this  basin  euid  indicates  the  page  on  which  each  is  discussed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Tuolximne  River  below  Don  Pedro  Dam  306 

Tuolumne  River  at  Hickman-Waterford  Bridge         308 
Tuolumne  River  at  Tuolumne  City  3IO 
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TUOLUMNE  RIVER  BELOW  DON  PEDRO  DAM  (STA.  31a) 
Sampling  Point.  Don  Pedro  Dam  station  is  located  in  Section  3,  Township  3  South, 
Range  Ik   East,  Mt.  Diablo  Base  and  Meridian,  in  Tuolumne  County.  Monthly  grab    | 
samples  were  collected  from  the  left  bank,  about  one-quarter  mile  downstream  from 
the  dam,  and  approximately  5  miles  upstream  from  La  Grange. 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Quality  Characteristics.  Water  at  this  station  is  calcium-bicarbonate  in 
character,  excellent  in  mineral  quality,  soft,  and  suitable  for  all  beneficial 


Significant  Water  Quality  Changes .  None . 
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TUOLUMNE  RIVER  AT  HICKMAN -WATERFORD  BRIDGE  (STA.  30) 
Sampling  Point.  The  station  is  located  within  Section  34,  Township  3  South,  Range 
11  East,  Mt.  Diablo  Base  and  Meridian,  in  Stanislaus  County.  Monthly  grab  samples 
were  taken  from  Hi ckmein-Waterf ord  Bridge  about  one-half  mile  south  of  Waterford. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  The  water  is  a  mixed  calcium-sodium-magnesium 
bicarbonate  type  during  most  of  the  year.  During  months  when  the  flow  is  low  due 
to  upstream  diversion,  the  river  becomes  sodi\mi- chloride  in  character.  Tuolumne 
River  is  class  1  for  irrigation,  soft  to  hard,  and  siiitable  for  nearly  all  benefi- 
cial uses.  Overflow  from  abandoned  and  partially  used  gas  wells  discharge  saline 
waters  into  the  river  along  the  reach  upstream  from  the  station.  Degradation  from 
the  saline  well  water  was  most  apparent  during  low  flow  periods  when  less  dilution 
water  was  available.  Station  30  is  located  approximately  25  miles  downstream  from 
Don  Pedro  Dam  (STA.  31a).  Comparison  of  quality  at  these  two  stations  shows  a 
considerable  increase  in  mineral  concentrations  at  the  downstream  station. 

Significant  Water  Quality  Changes.  The  trend  toward  increased  mineral  concentra- 
tions in  the  Tuolumne  River  at  this  station,  which  was  started  in  1959^  continued 
during  i960  ajid  I961.  However,  in  spite  of  reduced  flows  which  brovight  about 
these  increased  concentrations,  no  new  maximums  were  recorded. 
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lt«i 


(padfle  eonductanc*  (alcrcMhoa  at  25°C) 

Fiiiparttur*  In  ^ 

QlttolTod  oxjrgan  In  parti  par  allllon 
Parcant  aaturatlon 

>H 


llneral  constltaanta  In  parta  par  Billion 
Calclw  (Ca) 
Magneaim  (Hf) 
Sodlw  (Ha) 
I^taaalvai  (It) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOv) 
Chloride  (CI) 
Nitrate  (NOi) 
fluoride  (F) 
Boron  (B) 
Silica  (SlOj) 


Fotal  dlsaolTsd  aollda  in  parta  par  ■illlon 

Percent  sodl\ai 

lardneas  as  CaCOj  In  part*  par  allllon 
Total 
Noncarbonate 

rurbldlty   

^llfora  In  Boat  probable  mmber  par  ailllllter 

RadloactlTltjr  In  iilcro-»lero  curiae  par  liter 
DleeolTed  alpha 
Solid  alpha 
DlssolTed  beta 
Solid  beta 


Haxljnn  of  Record 


Hlnlrai  of  Record 


13.5 

136 


55 

17 
117 
10 
0.0 

164 

26 
206 
U.b 
0.3 
0.18 
55 


355 

54 


1.08 
0.83 
15.43 
8.57 


5.7 
70 


2.8 
1.2 
1.6 
0.5 

0.0 
12 
0.0 
0.0 
0.0 
0.0 
0.0 
6.8 


0.0 
0.0 


Haxljrai  -  1961 


593 

77 


10.9 
115 


33 

13 
64 
6.1 

a.o 
131 

4.0 
124 
0.6 
0.2 
0.1 
50 


0.00 
0.00 
0.00 
0.00 


346 


146 
44 

15 


0.12 
0.41 
5.8 
0.0 


I  -  1961 

98.7 

48 

7.7 
75 


29 
12 

7.7 
5.6 
0.0 

29 
1.6 

13 
0.3 
0.1 
0.0 

49 


58 


0.08 
0.0 
4.6 
0.0 


WATER    QUALITY   VARIATIONS 


TUOLUMNE  RIVER  AT  HICKMAN-WATERFORD  BRIDGE  (STA.  NO.  30) 
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TUOLUMNE  RIVER  AT  TUOLUMNE  CITY  (STA.  31) 
Sampling  Point.  Tuolumne  City  station  is  located  in  Section  7j  Tovnship  k   South, 
Range  8  East,  Mt.  Diatlo  Base  and.  Meridian.  Monthly  grab  samples  were  collected 
from  Shiloh  Road  bridge,  about  8  miles  west  of  Modesto,  Stanislaus  County. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Antecedent  data  show  the  water  has  been  predom- 
inantly a  sodium-calcixan  chloride  type  changing  to  sodium- chloride  character 
during  summer  months .  Tuolvmine  River  water  becomes  class  2  for  irrigation  occa- 
sionally due  to  excessive  chloride  concentrations.  Hardness  ranges  from  slightly 
hard  to  very  hard  limiting  its  beneficial  uses.  The  City  of  Modesto  discharges 
treated  sewage  into  the  river  approximately  eight  miles  upstream.  No  significant 
change  in  mineral  quality  has  been  noted  at  this  station  that  can  be  attributed  to 
the  Modesto  waste  discharges . 

Significant  Water  Quality  Changes.  During  I961,  the  mineral  concentrations  ob- 
served at  the  station  were  the  highest  of  record.  During  seven  months  in  196O, 
and  for  nine  months  in  I96I,  the  water  was  class  2  for  irrigation  primarily  due  to 
chloride  concentrations  in  excess  of  175  Ppa^  "the  upper  limit  for  class  1  water. 
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Stanislaus  River  Basin 

Stauiislaus  River  drains  a  narrow  basin  on  the  western  slope  of  the 
Sien«.  Nevada  in  the  northeastern  part  of  Sem  Joaqviin  River  subregion.  About 
1,000  sqiiare  miles  of  moxmtains  and  foothills  are  enclosed  within  the  boundaries 
of  the  watershed.  The  drainage  basin  slopes  westward  from  an  elevation  of  over 
10,000  feet  at  the  crest  of  the  Sierra  Neveida  to  about  20  feet  at  its  confluence 
with  the  San  Joaquin  River.  Mean  annuaJ.  runoff  of  the  Stanislaus  River  is  about 
1,200,000  acre-feet. 

Extremely  rugged  topography,  which  includes  bare  granite  peaits  euid  steep 
canyons,  limits  development  along  the  upper  reaches  of  the  basin.  At  lower  eleva- 
tions, the  ridges  emd  valleys  are  covered  with  timber  which  have  promoted  lumber- 
ing operations  while  the  foothills  provide  grazing  land  suitable  for  livestock 
raising.  Other  commercial  pursuits  are  generally  associated  with  recreation, 
mining  activities,  or  catering  to  the  tourist  trade  attracted  by  the  scenery  and 
colorful  history  of  this  area. 

Waste  discharges  enter  the  drainage  basin  in  only  small  volumes .  No 
serious  impairment  of  mineral  qiiSLLity  has  resiilted  from  these  small  waste 
discharges. 

The  following  tabulation  presents  the  name  of  stations  maintained  to 

monitor  quality  of  surface  water  in  this  basin  and  lists  the  pa^e  on  which  each  is 

discussed. 

Page  Nvmiber  of 
Monitoring  Station  Station  Discussion 

Stanislaus  River  below  Tulloch  Dam  314- 

Stanislaus  River  near  Mouth  3l6 
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STAJ«SLAUS  RIVER  BELOW  TULLiOCH  DAM  (STA.  29a) 
Sampling  Point.  The  Tulloch  Dam  station  is  located  within  Section  1,  Township  1 
South,  Range  12  East,  Mt.  Diablo  Base  and  Meridiam,  in  Tuoluaine  Covinty.  The 
monthly  water  samples  were  collected  downstream  from  Tulloch  Dam,  and  approximately 
6  miles  northeast  of  Knights  Ferry. 

Period  of  Record.  July  1956  through  December  1961. 

Water  Quality  Characteristics .  Analyses  show  the  water  generally  to  be  calcium- 
magnesium  bicarbonate  in  character,  soft,  excellent  in  mineral  quaiity,  and  suit- 
able for  ftll  beneficial  uses.  QueuLity  of  water  at  this  station  does  not  vary 
significantly,  even  with  wide  fluctuations  in  flow,  indicating  that  regxilation  by 
upstream  water  resources  developnents  apparently  stabilizes  mineral  concentrations , 

Significant  Water  Qxiality  Changes.  None. 
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STANISLAUS  RIVER  NEAJR  MOUTH  (STA.  29) 
Sampling  Point.  Station  29  is  located  in  Section  17,  Township  3  South,  Range  7 
East,  Mt.  Diablo  Base  and  Meridian,  in  San  Joaquin  County.  Monthly  grab  samples 
were  collected  from  the  right  bank,  at  the  foot  of  Department  of  Water  Resources 
gage  house,  about  1  mile  above  the  junction  with  San  Joaqviin  River,  and  about  9 
miles  south  of  Manteca. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Qua3J.ty  Characteristics.  The  water  is  calcium-magnesium  bicarbonate  in 
type,  and  excellent  in  mineral  quality  for  nearly  all  beneficial  uses.  Hardness, 
however,  ranges  from  soft  to  hard  limiting  its  use  for  domestic  purposes.  Mineral 
concentrations  in  water  at  Stanislaus  River  loouth  station  are  about  50  percent 
higher  (about  kO   to  250  micromhos  higher)  than  those  found  at  the  upstream  station 
at  Tulloch  Dam.  This  mineral  pickup  has  been  attributed  to  tributary  drainage  and 
waste  discharges. 

Significant  Water  Quality  Changes.  As  at  most  other  stations  in  the  San  Joaquin 
Valley,  the  Steuiislaus  River  at  this  station  experienced  a  rising  trend  toward  in- 
creased mineral  concentrations  which  began  in  1959*  Maximums  of  record  for 
specific  conductance  and  chloride  concentration  were  established  in  1961.  However, 
these  increases  and  new  maximums  were  of  relatively  small  consequence  for  the 
stream's  quality  remained  excellent  for  all  beneficial  uses  excepting  those  limited 
by  haixineBs. 
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Sacramento-Sein  Joaqxiin  Delta  Drainage  (^c) 

The  Sacramento -San  Joaquin  Delta  Drainage  comprises  the  central  portion 
of  the  great  Central  Valley  Basin.  ITie  drainage  area  extends  north  to  the  City  of 
Sacramento,  south  to  the  vicinity  of  Vemalis,  east  to  the  crest  of  the  Sierra 
Nevada  Range,  and  west  to  Carqxiinez  Straits.  The  watersheds  of  the  Calaveras, 
Cosumnes,  and  Mokelimme  Rivers  are  included  in  the  area.  Major  streams  entering 
the  Sacramento -San  Joaquin  Delta  include  the  Sacramento  River  from  the  north, 
the  San  Joaquin  River  from  the  south,  and  the  Calaveras,  Cosumnes,  and  Mokel\anne 
Rivers  from  the  east.  The  Sacramento -San  Joaquin  Delta  Drainage  contains  4,154 
square  miles,  approximately  2,390  square  miles  of  which  are  classified  as  moun- 
tain and  foothill  terrain. 

A  broad  gentle -sloping  plain,  cut  into  islands  by  nvmerous  waterways, 
lies  between  the  foothills  on  the  east  and  the  Carquinez  Strait  on  the  west.  This 
fertile  agricviltural  land  comprises  an  area  of  1,764  square  miles  and  is  referred 
to  as  the  Sacramento -San  Joaquin  Delta. 

Prominent  uses  of  water  in  the  Delta  include  irrigation,  power  develop- 
ment, salinity  control,  recreation,  and  export  under  the  operation  of  the  Central 
Valley  Project  and  the  East  Bay  Municipal  Utility  District.  Many  varied  indus- 
tries are  located  in  the  western  end  of  the  Delta  and  they  depend  upon  waters  of 
the  Delta  for  a  source  of  process  and  cooling  waters . 

Twenty-three  sampling  stations  are  being  monitored  to  obtain  information 
and  to  provide  a  continuing  check  on  quality  of  surface  water  resources  in  this 
drainage  area.  Monitoring  basins  with  the  number  of  sampling  stations  in  paren- 
thesis are  as  follows: 

Sacramento-San  Joaqxiin  Delta  (17) 
Cosumnes  River  Basin  (2) 
Mokelumne  River  Basin  (2) 
Calaveras  River  Basin  (2) 
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Sacramento -San  Joaquin  Delta  (^c) 

The  Central  Delta  area  comprises  over  50  islands  and  tracts  reclaimed, 
since  I852,  from  former  tule  swamps  and  overflow  lands.  Included  in  the  area  are 
about  469,000  acres  lying  generally  below  an  elevation  of  5  feet  above  sea  level. 
A  svLTvey  in  1955  determined  that  approximately  386,000  acres  were  agricultural 
and  83,000  acres  no nagri cultural.  Acreage  classified  nonagri cultural  included 
approximately  ^4-2, 000  acres  of  water  svirface  made  up  of  three  major  flooded  areas 
and  a  maze  of  interconnected  waterways. 

The  need  of  many  public  agencies  for  water  quality  data  within  the  Delta 
prompted  the  planning  and  organization  of  a  water  quality  surveillamce  pixigram  and 
the  establishment  of  numerous  monitoring  stations  on  the  maze  of  rivers,  canals, 
smd  sloughs  comprising  the  water  channels  in  the  Delta.  The  escaping  of  poor 
quality  water  trapped  in  the  deadend  portions  of  the  Delta  channels  when  heavy 
drafts  at  the  Central  Valley  Project  pumping  plants  induce  movement,  and  the  ef- 
fect of  irrigation  eind  drainage  practices,  have  caused  considerable  concern  in  the 
past. 

The  quality  of  water  in  the  Delta  area  is  influenced  primarily  by  five 
factors:   (a)  the  tidal  motivated  incursion  of  saline  water  from  Suisun  Bay  into 
the  Delta,  (b)  flow  conditions  in  streams  tributary  to  the  Delta,  (c)  Central 
Valley  Project  diversions,  (d)  irrigation  diversions  to  ajid  return  flows  from  the 
m£uiy  irrigated  islands  in  the  Delta,  and  (e)  accretions  from  grovmd  water  aquifers 
in  the  Delta. 

During  I96O  and  I961,  maximum  values  of  record  for  a  number  of  mineral 
constituents  were  recorded  at  most  stations  in  the  Delta.  Below  normal  tributary 
flows,  coupled  with  increased  demands  on  water  during  these  years  of  droxight, 
accounts  for  such  extremes  in  qiiality. 
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The  foiloving  tabulation  presents  the  names  of  stations  maintained  to 
monitor  qijality  of  surface  water  in  the  Delta,  and  the  page  on  which  each  is      I 


discussed: 


Page  liumber  of 
Monitoring  Station  Station  Discussion 

Lindsey  Slough  near  Rio  Vista  322 

Sacramento  River  at  Rio  Vista  32*^ 

Delta  Cross  Channel  near  Walnut  Grove  326 

Little  Potato  Slough  at  Terminous  328 

San  Joaq.\iin  River  at  Mossdale  Bridge  330 

San  Joaqiiin  River  at  Garwood  Bridge  332 

San  Joaquin  River  at  Antioch  33^ 

Stockton  Ship  Channel  on  Rindge  Island  33^ 

Old  River  near  Tracy  338 

Old  River  at  Clifton  Court  Ferry  3^0 

Old  River  at  Orwood  Bridge  3^2 

Old  River  at  Mandeville  Island  3^ 

Grant  Line  Canal  at  Tracy  Road  Bridge  3^ 

Delta-Mendota  Canal  Tracy  3^*8 

Italian  Slo\igh  near  Mouth  350 

Indian  Slough  near  Brentwood  352 

Rock  Slough  near  Knightsen  35^ 
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LINDSEY  SLOUGH  NEAR  RIO  VISTA.  (STA.  110 ) 
Sampling  Point.  Station  110  is  located  in  Section  25,  Township  5  North,  Range  2 
East,  Mt.  Diahlo  Base  and  Meridian.  Monthly  grab  samples  are  taken  from  the  boat 
landing  on  the  right  bank  at  California  Packing  Corporation's  Monteztuna  Ranch 
Headquarters,  and  about  six  miles  north  of  Rio  Vista,  Solano  Co\mty. 

Period  of  Record.  October  1952  thro\agh  December  I96I. 

Water  Quality  Characteristics.  The  water  is  a  complex  calcium-magnesium-sodium 
bicarbonate  type,  low  in  mineral  content,  aind  well  siiited  for  domestic,  industrial, 
and  class  1  irrigation  uses.  Because  tidal  oscillations  axid  pumping  maintain  a 
flushing  action  through  the  slough,  the  water  quality  at  this  station  has  remained 
fairly  consistent  throughout  the  period  of  record  ajid  generally  reflects  the  qual- 
ity of  the  Sacramento  River  at  Rio  Vista  (Station  16). 

Significant  Water  Quality  Changes.  None . 


I 
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SACRAMENTO  RIVER  AT  RIO  VISTA  (STA.  l6) 
Sampling  Point.  Station  l6  is  located  in  Section  30,  Township  k   North,  Range  3 
East,  Mt.  Diablo  Base  £ind  Meridian.  Monthly  grab  samples  were  collected  from  the 
center  of  the  channel  of  flow,  from  Highway  12  bridge  at  Rio  Vista,  Solano  Covinty. 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  at  Station  I6  to  be 
a  complex  calcium-magnesium-sodium  bicarbonate  type,  soft  to  slightly  hard,  con- 
sistently class  1  for  irrigation  use,  and  generally  within  mineral  reqiiirements 
for  domestic  use. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUAl,ITY  RANGES 


Maxljntjin  of  Record 


Minimum  of  Record 


Minimum  -  1961 


Specific  conductance  (mlcromhoe  at  25**C) 
Temperature  In  °F 


pH 


6a 

6.8 


163 

U4 


Mineral  conatltuenta  In  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potasrium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate   (SOr) 
Chloride  (CI) 
Nitrate  (NOi) 
nuoride  (F) 
Boron  (B) 
Silica  (SlOj) 


l.U 
o.U 
0.39 


lj.3 

o.e 


3.1 
3.1 
0.0 
0,0 
0.00 
11 


a. 5 
18 
1.° 


l.U 
0 

60 
12 
7.5 

0.7 
0.0 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodlun 

Hardness  as  CaCOj  In  parts  per  million 
Total 
Noncarbonate 
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DELTA,  CROSS  CHANNEL  NEAR  WALNUT  GROVE  (STA.  98) 
Sampling  Point.  Station  98  is  located  in  Section  35^  Township  5  North,  Range  ^i- 
East,  Mt.  Diablo  Base  emd  Meridian.  The  monthly  water  samples  were  collected  from 
the  upstream  side  of  the  control  gate  structure,  abDut  3OO  feet  downstream  from 
the  head  of  the  Delta  Cross  Channel,  and  approximately  O.3  mile  northeast  of 
Walnut  Grove,  Sacramento  Cotuity. 

Period  of  Record.  September  1952  through  December  I96I. 

Water  Quality  Characteristics.  Samples  from  Station  98  indicate  the  predominant 
cations  to  be  calcium,  magnesiian,  and  sodium,  and  bicarbonate  as  the  predominemt 
einion.  The  water  is  in  the  soft  to  slightly  hard  rsmge,  and  consistently  meets 
drinking  water  stajidards  for  mineral  content,  is  suitable  for  most  industrial 
uses,  and  class  1  for  irrigation. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


Item 


Moxljtiuin  of  Record       Minimum  of  Record 


Minimum  -     1961 


Specific  conductance  (micromhos  at  25°C) 

Temperature  In  °F 

Dlaeolved  oxygen  In  parts  par  million 
Percent  saturation 

pH 


11.2 
91 

7.5 


6.6 


Mineral  conatituenta  in  parts  per  milllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NOt) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


■;.o 

1.5 


0.0 

0.1 
0.0 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parta  per  million 
Ttotal 
Noncarbonate 


Conform  in  most  probable  number  per  milliliter 


Radioactivity  in  raic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 
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LITTLE  POTATO  SLOUGH  AT  TERMINOUS  (STA.  99) 
Sampling  Point.  Station  99  is  located  in  Section  13,  Township  3  North,  Range  k 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  taken  from  a  boat 
dock  on  the  east  bank,  about  250  feet  north  of  State  Highway  12  bridge,  San 
Joaquin  County. 

Period  of  Record.  September  1952  through  December  1961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  a  complex 
calcium-magnesium-sodium  bicarbonate  type  and  of  excellent  mineral  quality, 
xosxxally  slightly  hard,  class  1  for  irrigation,  and  siii table  for  domestic  use. 

Significant  vlater   Quality  Changes.  None . 
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SAN  JOAQUIN  RIVER  AT  MOSSDALE  BRIDGE  (STA.  102) 
Sampling  Point.  Station  102  is  located  in  Section  h,   Township  2  South,  Range  6 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  vere  collected  from  a 
boat  landing  on  the  left  bajik,  just  downstream  from  Mossdale  Bridge  on  U.  S. 
Highway  50,  about  12.0  miles  south  of  Stockton  and  7.0  miles  northeast  of  Tracy, 
San  Joaqtiin  County. 

Period  of  Record.  September  1952  through  December  I96I. 

Water  Quality  Characteristics.  Water  at  Station  102  is  predominantly  a  sodium- 
chloride  type,  moderately  hard  to  very  hard,  and  not  recommended  for  domestic  uses 
During  sxanraer  months,  suid  fof  longer  periods  in  dry  years,  concentrations  of  dis- 
solved solids  and  chlorides  are  often  sufficiently  high  to  place  the  water  in 
class  2  for  irrigation.  Wide  seasonal  variations  in  quality  are  characteristic  of 
water  at  this  station.  The  quality  of  water  at  this  station  is  influenced  by 
tidal  action,  fresh  water  inflow  to  the  Delta,  irrigation  diversion  and  return 
flows,  and  ground  water  accretions. 

Significant  Water  Quality  Changes.  During  October  I961,  maximvim  values  of  record 
for  specific  conductance  {lk60   micromhos),  chloride  concentration  (289  ppm),  boron 
content  (0.6  ppm),  and  total  hardness  (320  ppm)  were  obtained.  This  is  probably 
attributable  to  low  flow  conditions,  I96I  being  a  third  consecutive  dry  year. 


I 


-330- 


WATER  QUALITY  RANGES 


Maximum  of  Record   Minimum  of  Record 


Specific  conductance  (nlcromhOB  at  25'C) 
Temperature  In  °F 


pH 


li.L 
51 


l,li60 

ao 


15. 

151 


Mineral  conatltuente  in  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
nuorlde  (F) 
Boron  (B) 
Silica  (Si02) 


67 

7.2 

Uli 

2.2 

190 

7.6 

8.0 

0.7 

0 

0 

22U 

32 

115 

10 

289 

9.3 

3.7 

0.0 

0.I4 

fi.O 

0.6 

0.0 

ih 

9.3 

826 

53 

57 

32 

Total  dlaaolved  solids  in  parts  per  mllllo 
Percent  sodium 


Hardness 
Total 
Noncarbonate 
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SAN  JOAQUIN  RIVER  AT  GARWOOD  BRIDGE  (STA.  101 ) 
Sampling  Point.  The  station  is  located  in  Section  l6,  Township  1  North,  Range  6 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  a 
boat  landing  on  the  left  bank,  upstream  from  State  Highway  k   bridge  near  Stockton, 
San  Joaquin  Coimty. 

Period  of  Record.  September  1952  through  December  I96I. 

Water  Quality  Characteristics.  Water  at  Station  101  is  predominantly  sodium- 
chloride  in  character,  moderately  hard  to  very  hard,  and  usually  class  1  for  irri- 
gation. The  water  meets  drinking  water  standards  and  is  suitable  for  domestic 
\ise.  Analyses  of  samples  collected  at  this  station  indicate  that  Sacramento  River 
water,  which  traverses  the  Delta  through  the  many  interconnected  channels,  and    ^ 
water  from  other  streams  tributary  to  the  Delta,  significantly  affects  the  qviality 
of  the  San  Joaqviin  River  at  Garwood  Bridge.  The  qxiality  generally  improves  at 
the  Garwood  Bridge  station  when  mineral  concentrations  are  compared  to  the  next 
upstream  station  at  Mossdale  Bridge  (Station  102). 

Significant  Water  Quality  Changes.  During  I96I,  specific  ccnductajice ,  sodium, 
chloride,  and  total  hardness  values  of  I26O  micromhos,  152  ppm,  233  PPni>  ^^^ 
279  PPni,  respectively,  established  new  maximums  of  record. 


■332- 


WATER  QUALITY  RANGES 


Maximum  of  Record 


MlnlAum  of  Record 


Maximum  -  1961 


Mlnlmun  -  1961 


Specific  conductance  (nicromhos  at  25oc) 
Temperature  In  °F 


PH 


l,?'o 


13.3 

3.6 

lUl 

hS 

S.li 

T.-i 

la 

32 

23 

le 

i« 

56 

6.2 

6.0 

0 

0 

208 

99 

51 

29 

233 

102 

Mineral  constitaenta  in  parta  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  {HOO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  CS102) 


152 

9 

e.o 

1 

0 

C 

208 

37 

61 

5 

233 

11 

l4.7 

0 

0.5 

0 

2.1 

0 

23 

0 

713 

69 

58 

37 

279 

31 

108 

0 

0.0 
_0^ 


Total  dissolved  solids  in  parts  per  million 
Percent  sodlian 


Hardness 

Total 
Noncarbonate 


CaCO^  in  parts  per  mlllio 


Collform  in  most  probable  number  per  mlllilite 


>2lj,000. 


Radioactivity  in  micro-micro 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


rles  per  liter 


WATER    QUALITY   VARIATIONS 
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SAN  JOAQUIN  RIVER  AT  ANTIOCH  (STA.  28) 
Sampling  Point.  The  Antioch  station  is  located  in  Section  l8,  Township  2  North, 
Range  2  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
from  the  left  bank  at  Old  Antioch  Water  Works  Pier,  Fulton  Shipyard  Road,  near  the 
northeast  city  limits  of  Antioch,  Ck)ntra  Costa  Ckaunty. 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Qviality  Characteristics.  Quality  of  water  in  the  San  Joaquin  River  at 
Antioch  is  affected  by  sea  water  from  Suisun  Bay  and  diu-ing  periods  when  flows  are 
insufficient  to  repel  sea  water  incursion,  the  water  is  sodivm-chloride  in  char- 
acter, poor  in  quality,  class  3  for  irrigation,  and  \ansuitable  for  nearly  all 
domestic  and  industrial  uses.  In  the  winter  and  spring  when  river  outflow  from 
the  Delta  increases,  the  water  is  usually  sodium-bicarbonate  in  character,  excel- 
lent in  quality,  class  1  for  irrigation,  and  within  mineral  qviality  requirements 
for  domestic  use. 

Significant  Water  Quality  Changes.  None . 


i 
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WATER  QUALITY  RANGES 


Specific  conductance  (micromhos  at  25oc) 
Temperature  In  °? 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magneaium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron  (B) 
Silica  CSIO2) 


Total  dissolved  solids  in  parts  per  million 
Percent  sodlim 
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SAN  JOAQUIN  RIVER  AT  ANTIOCH  (STA.  NO.  28) 
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STOCKTON  SHIP  CHANI^EL  ON  RINDGE  ISLAND  (STA.  100 ) 
Sampling  Point.  Stxjckton  Ship  Cheuinel  Station  is  located  in  Section  28,  Township 
2  North,  Range  5  East,  Mt.  Diablo  Base  and  Meridiem.  Monthly  grab  samples  vere 
collected  on  the  right  bank  of  the  ship  chajinel,  at  the  southeast  comer  of 
Rindge  Tract,  and  near  the  jimction  of  Fourteen  Mile  Slough  in  San  Joaquin  County. 

Period  of  Record.  September  1952  through  December  I961. 

Water  Quality  Characteristics.  Past  emsLlyses  indicate  the  water  to  be  predom- 
inantly of  the  sodium  bicarbonate-chloride  type,  in  the  slightly  haixi  to  moderately 
hard  range,  class  1  for  irrigation,  and  suitable  for  domestic  use. 

Significant  Water  Qroality  Changes.  In  January  I96O,  maxim\ans  of  record  were  estab- 
lished for  specific  conductance  (85O  micromhos)  and  chloride  (158  ppm) . 
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WATER    QUALITY    RANGES 


Maxlniim  of  Record 


Mlninum  of  Record 


Mlnljnuiii  -     1961 


Specific  conductance  (mlcromhos  at  25°C) 
Temperature  in  °F 


PH 


Mineral  constituenta  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (ng) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  {HCO3) 
Sulfate  (SOr) 
Chloride  CCl) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (Si02) 


107 

15 

P. 6 

1.? 

n 

0 

19R 

Ii2 

98 

7.6 

158 

lU 

111 

O.'j 

0.6 

0.0 

"-.'; 

0.00 

Total  dlasolved  aolida  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


19« 
102 


Coltform  in  most  probable  number  per  milliliter 

RadioactlTlty  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 
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OLD  HlVhJI^  NT-AH  TKaCY  (STA.  103 ) 
oampling  Point.  Station  IO3  is  located  in  Section  6,  'i'ownsnip  2  oouua,  Range  5 
East,  Mt.  Diablo  Base  and  Meridian.  Samples  were  collected  i'rom  the  trash  rack  ol" 
the  Naglee  Burke  Irrigation  District  pxamp  intake  on  the  left  bank,  5OO  feet  Trom 
Lanmers  Road,  about  t).0  miles  noirthwest  of  Tracy,  San  Joaquin  County.  | 

Period  of  Record.  October  1952  througn  December  1961. 

Water  Quality  Characteristics.  Water  at  Station  IO3  is  predominantly  sooium- 
cnloride  in  character,  in  the  moderately  hard  to  very  hard  ranges,  frequently 
class  2  i^or  irrigation,  and  does  not  meet  drinking  '^ater  requirements  due  to  high 
chloride  content. 

Significant  Water  Qtiality  Changes.  The  1961  maximum  values  were  as  follows: 
electrical  conductivity,  14^70  micromhos;  sodium,  I7I  ppm;  sulfate,  107  ppm; 
chloride,  315  PP^iJ  boron,  O.7  ppni;  and.  totaJ.  hardness,  356  ppm.  These  values 
established  new  maximums  for  the  period  of  record.  Low  flow  conditions  in  streajus 
tributary  to  the  Delta  probably  account  for  these  maximum  values. 


I 
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WATER  QUALITY  RANGES 


Specific  conductance  (nlcronhos  at  2S°C) 

Temperature  in  °F 

mssolved  oxygen  in  parts  par  million 
Percent  saturation 

pH 


Maxljnum  of  Record 


HlnijQun  of  Record 


Maxljnum  -  l^l 


Mineral  conatituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (cOj) 
Bicarbonate  (HOO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (Si02) 


23? 

107 

315 
5.1 
O.U 
0.7 


232 
107 
315 


0.0 
0.0 
0.00 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCOi  in  parts  per  million 
Total 
Noncarbonate 


B25 


Colifo 


in  most  probable  number  per  raillilite 
-micro  curies  per  liter 


Radioactivity  in  mii 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.0 
0.0 

0.0 


WATER    QUALITY   VARIATIONS 
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OLD  KIVER  AT  CLIFION  COURT  FERRY  (STA.  104) 
Sampling  Point.  Station  104  is  located  in  Section  20,  Township  1  South,  Range  k 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the  ^ 
ferry  slip  on  the  left  bank,  about  0.3  mile  downstream  from  the  tide  stage  recorder, 
10.0  miles  northwest  of  Tracy,  and  6.0  miles  southeast  of  Byron,  Contra  Costa 
County. 

Period  of  Record.  September  1952  through  December  I96I. 

Water  Queillty  Characteristics.  Past  analyses  indicate  the  water  tc  be  predom- 
inantly sodium  chloride  in  character,  in  the  slightly  hard  to  very  hard  ranges, 
and  occasionally  class  2  for  irrigation  due  to  high  electrical  conductivity  and 
chloride  concentrations  associated  with  sea-water  incursion  axid  poor  quality  Saji 
Joaquin  River  inflows. 


Significant  Water  Quality  Changes.  A  maximum  value  of  record  for  boron  of  O.5  ppm 
in  March  i960  placed  the  water  in  class  2  for  irrigation  at  the  time  the  sample 
was  taken. 


I 
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WATER     QUALITY    RANGES 


Maxljnum  of  Record 


MinliQum  of  Record      Naxljiiuin  -   1961 


Minimum  -      1961 


Specific  conductance  (ffllcromhoa  at  25®C) 
Temperature   In  °F 


PH 


lUO 
U3 


5.7 
61 


_Si 


1,070 
76 


10.8 
105 


U5 
5.7 


Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOi) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


b.7 
0.7 
0.5 


9.U 
3.3 


0.1 
0.0 
0.00 


25 

18U 
0.9 
0.2 
0.5 
17 


15 

S.L 
16 

1.6 


17 

21 
0,1 
0.2 

0.0 

16 


Total  dissolved  solids  In  parts  per  mllllo 

Percent  sodium 

Hardness  as  CaCO^  In  parts  per  million 
Total 
Noncarbonate 


2U8 
139 


609 
63 


2U8 
139 


130 


Conform  In  most  probable  number  per  mllllllte; 

Radioactivity  In  ralcro-mlcro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


2.16 
2.56 
11.35 

17.  c 


0.00 
0.0 
0.0 


0.15 

0.0 

0.0 


WATER    QUALITY   VARIATIONS 


OLD  RIVER  AT  CLIFTON  COURT  FERRY  (STA.  NO.  104) 
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OLD  RIVER  AT  ORWOOD  BRIDGE  (STA.  108) 
Sampling  Point.  Station  108  is  located  in  Section  17,  Township  1  North,  Range  k 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  a 
boat  dock  on  the  right  bemk  at  Atchison,  Topeka,  aind  Santa  Fe  fiailroad  bridge,  ajid 
about  6.0  miles  northeast  of  Byron  in  San  Joaquin  County. 

Period  of  Record.  September  1952  through  December  I961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  predominantly 
sodium  chloride  in  character,  in  the  slightly  hard  to  very  hard  ranges,  and 
usually  class  1  for  irrigation.  Water  from  Old  River  meets  mineral  requirements 
for  domestic  use. 

Signlficajit  Water  Quality  Changes.  Boix^n  and  total  hardness  reached  record  highs 
of  0.6  ppm  and  270  ppm,  respectively,  at  this  station  in  I960. 


-342- 


WATER  QUALITY  RANGES 


Maximum  of  Record 


Minlnum  of  Record 


Specific  conductance  (raicromhoe  at  25oC) 
Temperature  In  °F 


pH 


1,080 


1,070 
79 


6.2 

6? 


6.e 

6? 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (P) 
Boron  (B) 
Silica  (S102) 


0.0 
0.0 
0.00 


125 

17 

U.o 

1.2 

0 

0 

lie 

71 

n 

15 

??o 

16 

1.3 

0.0 

0.2 

0.1 

0.6 

0.0 

Total  dissolved  solids  in  parts  per  million 

Percent  sodiun 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 
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OLD  RIVER  AT  MANDEVILLE  ISLAND  (STA.  112) 
Sampling  Point.  Station  112  is  located  in  Section  6,  Township  2  North,  Range  k 
East,  Mt.  Dlahlo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
right  bank,  on  the  northwest  side  of  Majideville  Island,  approximately  1  mile  from 
the  mouth  of  Old  River  and  about  5  miles  northwest  of  Mandeville  School  along  the 
levee  road  in  Sem  Joaquin  County. 

Period  of  Record.  December  195^  throtigh  December  I96I. 

Water  Qtiality  Characteristics.  Past  axialyses  show  the  water  to  be  a  complex 
sodiiaii-c6LLcium-magnesi\an  bicarbonate-chloride  type,  in  the  soft  to  moderately  hard 
rajiges,  within  drinking  water  standards  for  mineral  content,  ajtid  usually  class  1 
for  irrigation. 

Significant  Water  Quality  Changes.  During  August  I96I,  specific  conductance, 
sodium,  and  chloride  values  of  997  micromhos,  I35  ppm,  and  237  ppm,  respectively, 
established  new  maximums  of  record. 
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WATER  QUALITY  RANGES 


Maxlinun  of  Racord 


MlnliDUm  of  Racord 


Maximum  -  1961 


Specific  conductance  (mlcromhos  at  25oc) 
Temperature  In  **F 


PH 


6.1 
67 

7.0 


6.9 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  CCO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOi^j 
Chloride  (01) 
Nitrate  CNO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (S102) 


9.6 
3.9 
8.2 


237 

11 

8.1 

0.3 

2.0 

0.0 

0.50 

0.00 

O.li 
0.1 
0.0 


Total  dissolved  solids  in  parts  per  million 
Percent  soditan 
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GRANT  LINE  CANAL  AT  TRACY  ROAD  BRIDGE  (STA.  103a) 
Samplliag  Point.  Station  103a  is  located  in  Section  29,  Township  1  South,  Range  5 
East,  Mt.  Diablo  Ease  and  Meridiem.  The  monthly  water  samples  were  collected  from 
a  boat  dock  at  Tracy  Road  bridge  approximately  5-0  miles  north  of  Tracy,  in  San 
Joaqvdn  County. 

Period  of  Record.  July  1958  throvigh  December  I96I. 

Water  Quality  Characteristics.  Past  emalyses  indicate  the  water  to  be  sodium 
chloride  in  type,  in  the  slightly  hard  to  moderately  hard  ranges,  and  class  2  for 
irrigation  during  several  months  of  the  year  due  to  high  conductivity. 

Significant  Water  Quality  Changes.  The  I96I  maximtm  values  for  conductivity  (1570 
micromhos),  sodium  {YJh  ppm),  chloride  (292  ppm),  total  dissolved  solids  (91^4-  ppm), 
and  total,  hardness  (308  ppm),  established  new  maximums  of  record.  The  past  three 
years  of  below  normal  tributary  inflows  probably  account  for  the  poor  quality  of 
this  water. 
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WATER    QUALITY    RANGES 


Haxljnum  of  Record 


Mlninum  of  Record 


Minimum  -  1961 


Specific  conductance  (mlcromhoe  at  25°C) 
Temperature  In  °F 


PH 


Mineral  conatltuenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  CSi02) 


7I4 

8.6 

35 

1 

12 

0 

08 

67 

77 

33 

92 

5? 

5U 

50 

?e 

23 

1711 

35 

5.U 

5 

0 

0 

208 

98 

69 

62 

Total  dissolved  solids  In  parts  per  million 

Percent  sodiian 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


91U 

56 


11.7 

110 


Coliform  in  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 
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DELTA -MEltDOTA  CANAL  NEAR  TRACY  (STA.  93)* 
Sampling  Point.  Station  93  is  located  in  Section  30,  Township  1  South,  Range  h- 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
left  bank  downstream  from  Byron-Bethany  Road  crossing  about  1.0  mile  northeast  of 
the  Tracy  Pimiping  Plant,  ajid  about  10.0  miles  northwest  of  Tracy,  in  Contra  Costa 
County.  Daily  samples  have  also  been  collected  from  the  canal  since  July  1955* 
The  latter  have  been  taken  from  the  canal  after  the  water  has  been  lifted  (pumped) 
from  the  intake. 

Period  of  Record.  July  I952  throtigh  December  I96I. 

Water  Quality  Characteristics.  The  water  at  Station  93  is  predominantly  sodium 
chlofcLde  in  character,  changing  to  sodivmi  bicarbonate  during  periods  of  increased 
runoff.  The  water  is  in  the  slightly  hard  to  very  hard  ranges,  meets  drinking 
water  standards  for  mineral  content,  and  ranges  from  class  1  to  class  2  for 
irrigation. 

Significant  Water  Quality  Changes.  The  I961  maximim  values  for  specific  conduct- 
ance (1230  mlcromhos),  sulfate  (ito  ppm),  and  totaJL  hardness  (288  ppm),  estab- 
lished maximums  of  record.  High  conductivity,  boron,  and  chloride  concentrations 
placed  the  water  in  class  2  during  fovir  months  in  I96O  and  eight  months  in  I96I. 


*  Discussion  of  the  quality  of  water  at  the  terminus  of  the  Delta-Mendota  Canal 
will  be  foiind  on  page  286. 
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WATER    QUALITY    RANGES 


Iten 


Maxljnum  of  Record       Minijnun  of  Record 


Maximum  -  1'61 


Mlaimuni  -  1961 


Specific  conductance  (mlcromhoa  at  25°C) 

Temperature  In  °F 

DleBOlved  oxygen  In  parts  par  million 
Percent  saturation 

PH 


6.2 

65 


12. U 
115 


f>.6 


Mineral  constituents  in  parts  per  milllo 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


20U 

38 

lllO 

5.8 

256 

17 

9.U 

0.00 

0.5 

0.0 

1.1 

0.00 

61 

16 

33 

7.7 

1U14 

16 

5.6 

1.2 

0 

0 

20l4 

75 

lliO 

16 

216 

21 

9.h 

0.0 

0.3 

0.0 

0.9 

0.0 

Total  dissolved  solids  In  parts  per  million 

Percent  sodi\an 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonflte 


161 

lUo 


161 
110 


CollXom  in  raoat  probable  number  per  milliliter 

Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.27 
2.88 
12.39 
7.7 


0.00 
0.09 
0.0 
0.00 


WATER    QUALITY   VARIATIONS 


o.oi. 

0.2'* 
0.0 
1.0 
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ITALIM  SLOUGH  NEAR  MOUTH  (STA.  106) 
Samp3-Lng  Point.  Station  106  is  located  in  Section  7,  Township  1  South,  Range  k 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
right  bank,  at  a  pxmp  house  on  the  northwestern  side  of  Clifton  Court  Tract,  and 
about  3.0  miles  southeast  of  Byron,  in  Contra  Costa  County. 

Period  of  Record.  September  1952  through  December  196I. 

Water  Quality  Characteristics.  Water  in  Italian  SlotJgh  is  predominantly  sodium   I 
chloride  in  character,  in  the  slightly  hard  to  very  hard  ranges,  and  suitable  for 
domestic  use.  The  water  is  occasiona3J.y  class  2  for  irrigation  due  to  high  con- 
ductivity, high  boron  and  sodium  concentrations.  Italian  Sloxigh,  one  of  several 
dead-end  sloughs  in  the  southwestern  Delta,  is  used  as  axi  intake  channel  by  the 
Byron-Bethany  Irrigation  District  to  divert  water  during  the  irrigation  season    I 
from  Old  River  to  a  portion  of  the  Delta  Uplands  area.  Due  to  the  proximity  of 
this  station  to  Old  River,  the  qiaality  of  water  in  the  sloxigh  is  largely  depend- 
ent upon  the  qtiality  of  water  in  Old  River. 

Significant  Water  Quality  Changes.  A  conductivity  value  of  II30  micromhos  estab- 
lished in  March  I961  is  a  record  maximum  veilue. 
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WATER     QUALITY    RANGES 


Haxljoum  of  Record       Mlnlnun  of  Record      Maxlnum  -   ^'^^^ 


Specific  conductance  (raicromhoe  at  25^0) 
Temperature  in  ^'F 


PH 


1,130 

BU 

13.3 
138 


1,130 
82 


226 
U6 


Mineral  conatituente  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium   (K) 
Carbonate  (COj) 
Bicarbonate  CHCO3) 
Sulfate  (SOn) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (F) 
Boron   (B) 
Silica  CSlOj) 


U.6 
0 

151 
Ui 
232 
i.a 
o.h 
1.7 
25 


3.1i 
0 

1I.7 

2U 
20U 
0.6 
0.2 
1.1 

16 


Total  dissolved  solids  In  parts  per  million 
Percent  sodiian 


Noncarbonato 
Turbidity 


6U5 
63 


Colifom  in  most  probable  number  per  ailliliter 

Radioactivity  in  ralcro-mlcro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


!■). 


0.17 
0.17 
9.0 


WATER    QUALITY   VARIATIONS 
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INDIAN  SLOUGH  NEAR  BRENTWOOD  (STA.  107 ) 
Sampling  Point,  Station  107  is  located  in  Section  23,  Township  1  North,  Range  3 
East,  Mt.  Diablo  Base  and  Meridiaji.  Monthly  grab  samples  were  collected  from  the 
East  Contra  Costa  Irrigation  District  Canal  at  Pump  No.  1  on  Bixler  Road,  at  the 
head  of  Indian  Slough,  and  approximately  3.0  miles  north  of  Byron,  Contra  Costa 
County. 

Period  of  Record.  September  1952  through  December  1961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  predominantly 
sodium  chloride  or  sodium  bicarbonate,  probably  depending  on  whether  the  effects 
of  accretions  from  ground  water  ajid  surface  drainage  or  of  sea-water  incursion 
predominate.  The  water  ranges  from  slightly  hard  to  very  hard,  does  not  consist- 
ently meet  drinking  water  requirements  for  mineral  content  due  to  occasionally 
high  chloride  concentration,  aind  is  frequently  class  2  or  3  for  irrigation  due  to 
high  conductivity,  chloride,  and  boron. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


Item 


Maxljnuiii  of  Record 


Nlnlnum  of  Record 


Minimum  -      1961 


Specific  conductance  (fflicromhoa  at  250C) 

Temperature  In  **F 

DlSBolved  oxygen  In  parts  par  million 
Percent  saturation 

PH 


2,220 

83 


16.1 
11j9 


5.3 
61 


ft2 

10.7 
93 

8.1 


265 
U6 


Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  {CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride   (CI) 
Nitrate  (NO3) 
Fluoride  (f) 
Boron  (B) 
Silica  (SiOj) 


102 

6.1, 

77 

h.7 

26U 

17 

6.2 

l.U 

8 

0 

370 

U9 

78 

15 

390 

10 

3.7 

0.6 

0.5 

0.0 

U.9 

0.0 

20 

7.8 

1,237 

112 

69 

33 

570 

U8 

275 

5 

22 

21* 

185 

U.2 

5 

35a 

U8 

230 

1.9 


9.8 
23 
l.li 


Total  dissolved  solids  in  psTta  per  million 

Percent  sodltm 

Hardness  as  CaC03  in  parts  per  million 
Total 
Noncarbonate 


875 
63 


367 
109 


Conform  In  most  probable  number  per  milliliter 

Radioactivity  in  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


1.87 

0.00 

2.36 

0.0 

20. lU 

2.8 

13.8 

0.0 

WATER    QUALITY   VARIATIONS 
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ROCK  SLOUGH  NEAR  KNIGHTSEW  (STA.  109 ) 
Sampling  Point.  Station  109  is  located  in  Section  33,  Township  2  North,  Range  3 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from  the 
Tule  Lane  bridge  300  feet  south  of  Contra  Costa  Canal  intake  gates,  and  near  the 
head  of  Rock  Slough  about  2.0  miles  northeast  of  Knightsen,  Contra  Costa  County. 

Period  of  Record.  September  1952  through  December  1961. 

Water  Quality  Characteristics.  Rock  Slough  water  is  generally  a  sodixim  chloride 
type,  with  seasonal  variations  in  qviallty.  These  variations  reflect  the  changing 
quality  of  Old  River  and  are  attributable  to  the  effects  of  accretions  from 
groiind  water,  surface  drainage,  and  sea-water  inciirsion.  The  water  is  in  the 
slightly  hard  to  very  hard  ranges,  usually  class  1  for  irrigation  water,  but  is 
occasionally  class  2  due  to  high  concentrations  of  sodium  and  boron,  and  is  suit- 
able for  domestic  use  from  a  mineral  standpoint. 

Significant  Water  Quality  Changes.  None . 
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WATER    QUALITY    RANGES 


Maxlmuni  of  Record       Minimum  of  Record 


Specific  conductance  (micromhoe  at  25oc) 

Temperature   in  °F 

WaoolYod  oxygen  in  parts  par  rallllon 
Percent  eaturatlon 

PH 


6.0 


Mineral  constituents  in  parts  per  mlUlo 
Calcium  (Ca) 
Magnesium  (Hg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (cOj) 
Bicarbonate  (HGO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SiOj) 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaCOj  in  parts  per  million 
Total 
Noncarbonate 


26? 
161 


269 
161 

50 


Conform  in 


Radioactivity  In  mi 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  millilite 
ro  curies  per  liter 


WATER    QUALITY    VARIATIONS 
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Cosumnes  River  Basin 

The  Cosumnes  River  watershed  lies  in  the  central  portion  of  the  Centrsil 
Valley  Region.  The  hasin  contains  approximately  537  sqviare  miles,  all  of  which 
are  classified  as  mountains  and  foothills.  It  is  bounded  by  the  drainage  divide 
of  the  Sierra  Nevada  Range  on  the  east,  by  the  American  River  drainage  on  the 
north,  and  by  the  Mokelumne  River  drainage  on  the  south.  The  Cosumnes  River 
flows  into  the  Mokelumne  River  near  Thornton.  The  Cosumnes  River  at  Michigan  Bar 
has  a  total  estimated  mean  annual  flow  of  374,000  acre-feet. 

Prominent  uses  of  surface  water  in  the  basin  include  developments  de- 
voted to  recreation,  irrigation,  and  fish  and  wildlife  propagation  and 
preservation. 

Waste  discharges  entering  the  waterways  of  this  basin  are  on  an  indi- 
vidual basis,  small  in  volume  and  number,  and  appear  to  offer  no  impairment 
problems . 

The  following  tabulation  presents  the  names  of  stations  maintained  to 

monitor  qxiality  of  surface  water  in  this  basin  and  the  page  on  which  each  is 

discussed: 

Page  N\Haber  of 
Monitoring  Station  Station  Discussion 

Cosumnes  River  at  Michigan  Bar  358 

Cosvmmes  River  at  McConnell  3^0 
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COSUMWES  RIVER  AT  MICHIGAN  EAR  (STA.  9^) 
Sampling  Point.  Michigan  Bar  station  is  located  in  Section  36,  Township  8  North, 
Range  8  East,  Mt.  Diablo  Base  ajid  Meridiam.  The  monthly  water  samples  were  col- 
lected at  mid-channel  from  the  coionty  road  bridge,  at  the  USGS  gaging  station, 
5.5  miles  southwest  of  Latrobe  smd  about  12  miles  downstream  from  the  confluence 
of  the  north  and  middle  forks  of  the  Cosumnes  River,  in  Sacramento  Coiinty. 

Period  of  Record.  July  1952  through  December  I961. 

Water  Quality  Characteristics .  Past  analyses  of  water  at  Station  9^  show  it  to 
be  calcium-bicarbonate  in  character,  soft,  of  excellent  minereil  quality,  ajid  con- 
sistently class  1  for  irrigation  water. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Item 


Maximum  of  Record 


HiniAum  of  Record 


Maxinun  -   I'^l 


Mlnljnupi  -     1961 


Specific  conductance  (micromhoe  at  250C) 

Temperature  in  '^F 

nisoolTed  ojygen  In  parts  par  million 
Percent  saturation 

pH 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  CNO3) 
nuoride  (F) 
Boron  (B) 
Silica  (SIO2) 


3 

U.o 

6.T 

0.5 

5.6 

1.6 

i.n 

0.5 

3 

0 

7 

16 

? 

o.n 

5.2 

0.0 

1.2 

0.0 

O.T 

0.0 

0.2; 

O.Of 

Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


Colif  orm  In 


Radioactivity  in  raicro-ml 
Dissolved  alpha 
Solid   alpha 
Dissolved  beta 
Solid  beta 


t  probable  number  per  milliliter 
ies  per  liter 
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COSUMNES  RIVER  AT  McCONl^ELL  (STA.  ^kei) 
Sampling  Point.  Station  9'+a  is  located  in  Section  20,  Township  6  North,  Range  6 
East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  vere  collected  from 
mid- channel  from  U.  S.  Highway  99  bridge,  at  the  USGS  gaging  station  located 
approximately  7.7  miles  north  of  Gait,  Sacramento  County. 

Period  of  Record.  Jxily  I958  through  December  I96I.  The  Cosumnes  River  is  often 
dry  at  this  point  during  the  summer  and  fall  months. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  a  calciim 
bicarbonate  type,  soft,  of  excellent  mineral  qioality,  and  consistently  within 
the  reconmended  limits  for  drinking  water. 

Significant  Water  Quality  Changes .  None . 
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WATER    QUALITY    RANGES 


Maximum  of  Record      Minimum  of  Record 


Maximum  -    1961 


Specific  conductance  (mlcromhos  at  25oc) 

Temperature  in  °F 

Olssolved  oxygen  in  parts  per  million 
Percent  saturation 

PH 


Mineral  conatltuenta  in  parts  per  millio 
Calcium  (Ca) 
Magnealum  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COO 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (Cl) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


0.0 

0.5 
0.0 


36 
1.5 


Total  dissolved  solids  in  parts  per  million 
Percent  sodium 


Hardness 
Total 
Noncarbonate 

Turbidity 


CaCOj  in  parte  per  million 


Collform  in  most  probable  number  per  milliliter 


2,U00. 


Radioactivity  in  micro-micro  curie 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


per  lite 


0.50 

0.00 

1.28 

0.09 

U.75 

0.0 

7.75 

0.21 

WATER    QUALITY    VARIATIONS 
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COSUMNES  RIVER  AT  McCONNELL  (STA.  NO.  94a) 
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Mokelicnne  River  Basin 

The  Mokelumne  River  vatershed  lies  in  the  central  portion  of  the  Central 
Valley  Region.  It  contains  626  square  miles,  622  of  which  are  mountains  and  foot- 
hills .  The  remainder  are  valley  and  mesa  lands .  The  river  drains  a  portion  of 
the  western  slope  of  the  Sierra  Nevada  Range.  It  is  bordered  by  the  Cosumnes 
River  drainage  on  the  north,  and  CgLlaveras  River  drainage  on  the  south.  The 
Mokelumne  River  enters  the  Delta  near  Thornton.  At  Clements,  the  Mokelimme  HLver 
has  a  total  estimated  meaji  annual  flow  of  780,000  acre-feet. 

Only  about  four  sqtiare  miles  of  the  Mokelumne  River  drainage  basin  are 
potential  agricultural  lands.  The  most  prominent  uses  of  svirface  water  in  this 
basin  are  for  recreation,  power  development,  fish  and  wildlife  propagation  and 
preservation,  and  export  by  Mokelumne  Aqueduct  for  mxuiicipal  use  by  the  East  Bay 
Municipal  Utility  District. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 
monitor  quality  of  surface  water  in  this  basin,  and  the  page  on  which  each  is    f 
disciissed: 

Page  Nvunber  of  , 
Monitoring  Station  Station  Discussion 

Mokelumne  River  near  Lancha  Plana  36^^- 

Mokelumne  River  at  Woodbridge  366 


i 
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MOKELUMNE  RIVER  AT  LANCHA  PLMA   (STA.  23a) 
Sampling  Point.  Station  23a  is  located  in  Section  k,   Township  k   North,  Rajige  10 
East,  Mt.  Diablo  Base  and  Meridian.  The  monthly  grab  samples  were  collected  from 
the  left  bank,  3«0  miles  downstream  from  Pardee  Dam,  about  5*0  miles  upstream 
from  Camanche  Creek,  and  about  1.0  mile  east  of  Lancha  Plana,  Calaveras  Cotinty. 

Period  of  Record.  April  1951  through  December  1961. 

Water  Qnfli-ity  Characteristics.  Past  anaJLyses  show  the  water  at  this  station  to 
be  predominantly  calci\mi-bi carbonate  in  character,  soft,  consistently  class  1  for 
irrigation,  of  excellent  mineral  quality,  ajid  suitable  for  all  beneficial  uses. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Majdjnum  of  Record   Minlnum  of  Record   Maximum  -  1961 


Specific  conductance  (ralcromhoe  at  25oC) 
Temperature  in  °F 


pH 


13.6 
136 


Mineral  constituents  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  CSOk) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (SIO2) 


31 

12 
6.2 
0.7 
0.2 
0.35 

16 


6.2 

0.1 
0.2 


Total  dissolved  solids  in  parts  per  million 
Percent  sodium 
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MOKELIMNE  RIVER  AT  WOODBRIDGE  (STA.  23) 
Sampling  Point.  Station  23  is  located  in  Section  3^,  Township  k   North,  Range  6 
East,  Mt.  Diablo  Base  and  Meridian.  t4onthly  grab  samples  were  collected  from  the 
left  bank  at  the  USGS  gaging  station,  about  O.k   mile  do\mstream  from  Woodbridge 
Irrigation  District  dam  in  Gan  Joaquin  County.  j 

Period  of  Record.  April  1951  through  December  I96I. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  bicarbonate  in 
character  with  calcium  as  the  predominant  cation.  The  water  is  consistently 
class  1  for  irrigation  use,  soft,  and  suitable  for  all  beneficial  uses. 

Significant  Water  Quality  Changes.  None . 


.366- 


WATER  QUALITY  RANGES 


Majdnun  o{   Record 


MlnlAum  of  Record 


mnlmwi  -  1961 


Specific  conductance  (nlcromhoo  at  250C) 
Temperature  In  °F 


PH 


87.3 
7U 


30.2 

U3 

7.3 
75 

6.1i 


Mineral  conatltuenta  In  parte  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate  (SOr) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (Si02) 


6.h 
k.h 
U.9 
1.6 


13 
7.0 
2.U 
0.3 
C.22 

15 


2.0 

0.0 

l.lj 

O.L 


0.0 
0.0 
0.0 
0.0 

0.00 


6.1i 
1.6 
li.3 
1.5 


2.0 

7.0 
0.9 
0.2 
0.1 


5.b 

0.7 

2.0 

0.7 


Total  dissolved  solids  in  parts  per  million 
Percent  sodlm 


73 


Hardness 

Total 
Noncarbonati 


CaCO^  in  parts  per  million 


Conform  in  1 


St  probable  number  per  milliliter 


Radioactivity  in  rale 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


0.76 
1.10 

25.5 
la.  76 


0.00 
0.00 

o.oc 
o.nn 


0.76 
0.91 


0.0 
0.0 

0.0 

n.n 


WATER    QUALITY   VARIATIONS 
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Calaveras  River  Basin 


I 


Tne  Calaveras  River  watershed  contains  395  square  miles  in  t-he  central 
portion  of  the  Central  Valley  Region.  The  basin  drains  the  mountainous  and  foot- 
hill terrain  along  the  western  slopes  of  the  Sierra  Nevada  Range.  1 

The  Calaveras  River  parallels  the  course  of  the  Mokel\mine  and  Stanislaus 
Rivers,  whose  basins  border  it  on  the  north  and  south,  respectively,  and  flows 
westward  into  the  San  Joaquin  River  below  Stockton.  The  average  seasonal  runoff, 
measured  at  Jenny  Lind,  is  estimated  to  be  199^000  acre-feet. 

Very  unproductive  top  soil,  coupled  with  a  relatively  riii^ged  topography, 
have  limited  the  development  in  the  basin.  Mining,  livestock  raising,  and 
lumbering  operations  are  carried  on  to  a  minor  degree.  Recreational  activities 
have  increased  in  recent  years  and  are  playing  an  increasingly  important  role  in 
the  economy  of  the  basin.  The  most  prominent  uses  of  surface  water  are  for  rec- 
reation and  irrigation. 

Waste  discharges  entering  the  waterways  of  this  basin  are  small  in 
volume  and  number,  and  have  not  caused  any  impairment  problem. 

Ilie  following  tabulation  presents  the  names  of  stations  maintained  to 

monitor  qviality  of  surface  water  in  this  basin,  and  the  page  on  which  each  is 

discussed: 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Calaveras  River  at  Jenny  Lind  370 

Calaveras  River  near  Stockton  372 
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CALAVKRA3  RIVER  AT  JENNY  LINT)  (tiTA.  l6a)  | 

Sajnpling  Point.  Station  l6a  is  located  in  Section  2'J ,   Township  3  North,  Kange  10 
East,  Mt.  Diablo  Base  ajid  Meridian.  Samples  were  collected  from  the  right  bank, 
about  0.2  mile  south  of  Jenny  Lind,  in  Calaveras  County. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  to  be  a  calcium- 
bicarbonate  type,  moderately  hard,  clasr>  1  for  irrigation,  and  vithin  tne  recom- 
mended limits  for  drinking  water  for  mineral  content. 

Significant  Water  Quality  Changes.  None . 
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WATER  QUALITY  RANGES 


Maximum  of  Record   Minimum  of  Record 


Maximum  -  l^l 


Minimum  -   1961 


Specific  conductance  (mlcronhos  at  25''C) 
Temperature  in  °F 


pH 


Mineral  conatituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  {SOy) 
Chloride  (Cl) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  (B) 
Silica  (3102) 


Total  dissolved  solids  In  parts  per  million 

Percent  sodium 

Hardness  as  CaCO^  in  parts  per  million 
Total 
Noncarbonate 


Conform  in  most  probable  number  per  mlllillte 

Radioactivity  In  micro-micro  curies  per  liter 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


WATER    QUALITY   VARIATIONS 
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CALAVERAS  RIVER  NEAR  STOCKTON  (STA.  l6b) 
Sampling  Point.  The  Stockton  station  is  located  in  Section  26,  Township  2  North, 
Range  6  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected 
in  mid-chajinel  from  West  Lane  bridge. 

Period  of  Record.  July  1958  throiigh  December  I96I.  Streamflow  has  been  observed 
on  only  eight  occasions  since  the  initiation  of  sampling  at  this  station. 

Water  Quality  Characteristics.  Based  on  limited  data,  waters  of  the  Calaveras 
River  near  Stockton  are  predominantly  calcium-bicarbonate,  soft  to  slightly  hard, 
and  of  excellent  mineral  quality  for  irrigation. 

Signlficetnt  Water  Quality  Cheinges.  The  stream  was  dry  for  eight  months  in  I960, 
and  throughout  the  entire  year  of  I96I. 
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WATER  QUALITY  RANGES 


Maximum  of  Record 


Specific  conductance  (mlcromhoe  at  25*^0) 
Temperature  in  °F 


pH 


Mineral  conatituenta  in  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOi^) 
Chloride  (CI) 
Nitrate  (NOj) 
Fluoride  (F) 
Boron  (B) 
Silica  (Si02) 


Total  dissolved  solids  in  parts  per  million 

Percent  sodium 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


Collform  in  most  probable  number  per  ralllllite 


Radioactivity  in  raicro-mic 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta  


curies  per  lite 


9-2 
8.6 
9.8 


Mlnijiium  of  Record 


Minimum  -     1961 


h.7 
5.0 


t.o 

1*.0 
0.0 
0.0 

0.0 


O.SU 
0.1*7 


WATER    QUALITY   VARIATIONS 


aOT    SAMPLED 


T953 1954         I  1955         I         1956         |         1957         |  1958         |  1959         |  I960 


CALAVERAS  RIVER  NEAR  STOCKTON  (STA.  NO.  16b) 
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Txilare  Lake  Subregion  (^d) 

Tulare  Lake  Subregion  encompasses  the  southern  one-third  of  the  Great 
Central  Valley  as  well  as  the  mountainous  drainage  area  coterminous  to  the  vaLLey 
on  three  sides.  The  subregion  extends  approximately  I30  miles  southerly  from  the  I 
San  Joaquin  River  to  the  drainage  divide  of  the  Tehachapi  Mountains.  Average 
width  of  the  basin  is  120  miles  with  the  eastern  boundary  defined  by  the  crest  of 
the  Sierra  Nevada,  and  the  western  boiondary  by  the  drainage  divide  along  the 
coastal  ranges.  The  Tulare  Lake  Subregion  encompasses  an  area  of  more  than  l6,000 
square  miles,  of  which  nearly  8,000  square  miles  is  valley  and  mesa  area  and  the 
other  half  is  mountain  and  foothill  area.  I 

The  valley  portion  of  Tulare  Lake  Subregion  consists  of  relatively  flat- 
bottomed  terrain  bordered  on  three  sides  by  gently  sloping  alluvial  fans.  Low- 
lands of  the  valley  floor  range  in  elevation  from  220  feet  above  sea  level  at 
Tulare  Lake  to  an  elevation  of  about  50O  feet  along  the  southern  end.  The  valley 
floor  is  broken  by  several  ridges,  such  as  Kettleman  Hills  and  Elk  Hills,  which 
have  crest  elevations  of  over  1,000  feet.  Stream  systems  in  this  basin  are  trib- 
utary to  shallow  sumps  in  the  trough  of  the  valley,  chiefly  Tulare  and  Buena  Vista 
Lake  beds.  In  the  historic  past,  however,  during  years  of  heavy  floods,  the  low 
divide  between  Buena  Vista  and  Tiaare  Lakes,  and  between  Tulare  Lake  and  San 
Joaquin  River  drainage  were  overtopped.  During  such  periods,  surface  runoff 
flowed  out  of  the  Tulare  Lake  Subregion  into  the  San  Joaqiiin  River. 

Mountainous  terrain,  bounding  the  three  sides  of  the  valley  area,  rise 
from  the  valley  floor  as  gently  rolling  foothills,  grading  upwards  to  rugged 
mountainous  terrain.  The  Sierra  Nevada  Range  on  the  east  rises  to  altitudes 
greater  than  1^4-, 000  feet,  dominated  by  Mt.  Whitney;  the  Coast  Ranges  to  the  west 
rise  to  6,000  feet;  and  to  the  south,  the  valley  is  enclosed  by  the  coastal  and 
Tehachapi  Mountains,  which  rise  to  altitudes  of  about  8,000  feet. 
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Natural  mean  seasonal  surface  runoff  for  the  basin  is  estimated  to  be  in 

excess  of  3, 300^000  acre-feet.   Principal  hydrographic  units  are  the  Kings,  Kern, 

Kaweah,  and  Tule  Rivers,  all  originating  in  the  Sierra  Nevada.  Flows  are  sustained 

by  the  Sierra  Nevada  seasonal  snowpack.  No  streams  of  importance  enter  the  valley 

area  from  the  Coast  Ranges  or  the  Tehachapi  Mountains.  Monitored  streams,  with 

the  number  of  stations  in  parentheses,  are  as  follows: 

Kings  River  (4) 
Kem  River  (3) 
Kaweah  River  (l) 
Tule  River  (l) 
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Kings  River  Basin 

Kings  River  Basin  is  located  in  the  Sierra  Nevada  in  Fresno  and  Tulare 
Coiinties.  The  basin  encompasses  an  area  of  more  than  TjOOO  sqviare  miles,  classi- 
fied as  moiJntainous  foothill  terrain,  and  about  l60  square  miles  classified  as 
valley  and  mesa  land.  It  is  boiinded  on  the  north  by  the  San  Joaquin  River  drain- 
age divide,  on  the  east  by  the  crest  of  the  Sierra  Nevada,  on  the  south  by  the 
Kaweah  River  drainage  basin,  and  on  the  west  by  the  Tulare  LaJte  bed.  IXiring  high 
flows,  runoff  from  Kings  River  overflows  to  the  San  Joaqiiin  River  via  Fresno 
Slovigh. 

The  Middle  and  ^dain  South  Forks  of  Kings  River  originate  near  the  Sierra 
crest  line  at  an  altitude  in  excess  of  10,000  feet.  From  their  headwaters,  these 
streams  flow  eastward  through  Kings  Canyon  National  Park  where  terrain  is  ex- 
tremely rvigged  and  mountainotis  with  deeply  entrenched  steep-walled  canyons.  The 
movintainous  area  slowly  gives  way  to  a  moderately  rugged  foothill  terrain  at 
Piedra.  Kings  River  flows  into  the  San  Joaquin  Valley  at  an  elevation  of  500  feet 
above  sea  level  and  terminates  in  Tulare  LaJte  at  an  elevation  of  200  feet  above    ^ 
sea  level.  Total  average  annual  runoff  in  the  Kings  River  is  about  1,700,000  acre- 
feet. 

In  the  upper  reaches  of  the  Kings  River  (Kings  Canyon  National  Park), 
recreation  is  the  primary  activity.  Lumbering,  ranching,  recreation,  and  hydro- 
electric power  developnents  are  the  chief  industries  between  the  park  and  the  base 
of  the  foothills. 

Waste  discharges  entering  the  waterways  of  Kings  River  basin  above  the 
foothill  line  are  quantitatively  negligible.  Impairment  of  the  mineral  quality  of 
runoff  by  these  waste  discharges  has  not  caused  a  discernible  problem. 

Big  Creek  above  Pine  Flat  Dam  (Sta.  33<i)  was  added  to  the  program  effec- 
tive July  1,  i960.  This  station  was  established  to  monitor  the  water  emitting 
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from  the  multiple  use  demonstration  forest  established  by  the  United  States 

Forest  Service  in  the  Big  Creek  drainage  basin  which  is  in  the  Kings  River  Basin. 

The  following  tabvilation  lists  the  stations  maintained  to  monitor 

quality  of  surface  water  in  this  basin  and  the  page  on  which  each  is  discussed. 

Page  Number  of 
Monitoring  Station  Station  Discussion 

Kings  River  below  North  Fork  378 

Kings  River  below  Pine  Flat  Dam  3^0 

Kings  River  below  Peoples  Weir  382 

Big  Creek  above  Pine  Flat  Dam  38't- 
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KINGS  RIVER  BELOW  NORTH  PX)RK  (STA.  33c) 
Sampling  Point.  Station  33c  on  Kings  River  is  located  in  Section  21,  Township  12 
South,  Range  26  East,  Mt.  Diablo  Base  and  Meridian,  in  Fresno  Coxinty.  Monthly- 
grab  samples  were  collected  at  mid-stream,  from  the  highway  bridge  located  0.8 
mile  downstream  from  the  North  Fork  confluence. 

Period  of  Record.  September  1955  throtigh  December  1961. 

Water  Quality  Characteristics .  The  Kings  River  at  Station  33c  is  characterized  by 
nearly  equivalent  calcium,  magnesium,  and  sodium  cations,  and  of  the  anions,  bi- 
carbonate is  predominant.  The  mineral  qijality  of  the  water  is  excellent,  class  1 
for  irrigation,  suitable  for  drinking  water,  and  soft  with  a  maximum  recorded 
hardness  of  28  ppm.  Quality  of  Kings  River  at  this  station  is  representative  of 
the  major  portion  of  inflow  to  Pine  Flat  Reservoir. 

Significant  Water  Quality  Changes.  None. 


I 
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WATER    QUALITY    RANGES 


HudBua  of  iUcord 


NlnlMUB  of  Record 


lUxlBui)  -  1961 


Hlnljinii  -  1961 


Specific  conducUnca  (■Icratho*  at  2S0C) 
Tmperttur*  In  °T 


UsaolTed  oiqrgan  In  parts  p«r  ■llllon 
Percent  seturetlon 


71.7 
7^. 


18.0 
181 


16.8 
37 


7.1 
74 


10.8 
118 


8.0 
7k 


pH 


Mineral  conatltaenta  In  parts  per  Billion 
Calcl«  (Ca) 
Hagneslon  (Hf) 
Sodlm  (Xa) 
Potasslin  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate  (SOv) 
Chloride  (CI) 
Nitrate  (NO^) 
Fluoride  (?) 
Boron  (B) 
Silica  (SlOj) 


8.0 
1.2 
5.7 
1.5 
0.0 

33 
6.7 
5.2 
2.1 
0.3 
0.15 

U 


1.6 

0.0 

1.0 

0.2 

0.0 

7 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 


5.3 

2.1 

0.7 

o.u 

5.3 

1.5 

0.9 

0.6 

o-.o 

0.0 

31 

10 

2.0 

1.0 

3.5 

0.2 

0.2 

0.1 

0.2 

0.0 

0.1 

0.0 

7.6 

6.8 

50 

17 

35 

23 

Total  dlssolTed  solids  In  parts  per  Billion 

Percent  sodl\n 

Hardness  as  CaC03  in  parts  per  Billion 
TMal 
Noncarbonate 

Turbidity 


6 
0.0 


Colifom  In  Bost  probable  rmbsr  per  Bllllllter 

RadloactlTlty  In  alero-aicro  lurles  par  liter 
DlssolTed  alpha 
Solid  alpha 
DlssolTsd  beta 
Solid  beta 


O.i.1 
0.97 
19. 47 
12.2 


0.00 
0.00 
0.00 
0.00 


0.41 
0.41 
2.2 
12.2 


0.0 
0.0 
1.6 
0.0 
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KINGS  RIVER  BELOW  PINE  FIAT  DAM  (STA.  33b) 
Sampling  Point.  Pine  Flat  Dam  station  is  located  in  Section  2,  Township  13  South, 
Range  2k  East,   Mt.  Diablo  Base  eind  Meridian,  Fresno  County.  Monthly  grab  samples 
were  collected  from  the  left  bank,  at  the  bridge  located  about  3,000  feet  down- 
stream from  Pine  Flat  Dam. 

Period  of  Record.  September  1955  through  December  I961. 

Water  Quality  Characteristics.  Kings  River  below  Pine  Flat  Dam  is  calciim  bicar- 
bonate or  occasionally  a  calciian-sodium  bicarbonate  type  water.  The  water  is 
class  1  for  irrigation,  meets  the  criteria  for  domestic  vise,  and  is  soft  (maximvmi 
recorded  hardness  of  2k   ppm) .  Mineral  quality  at  this  station  is  qualitatively 
similar  to  that  at  Station  33c  (Kings  River  below  North  Fork)  located  about  25 
miles  upstream. 

Significant  Water  Quality  Changes .  None . 
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KINGS  RIVER  BELOW  PEOPLES  WEIR  (STA.  34) 
Sampling  Point.  Station  3^  is  sitiiated  in  Section  1,   Township  17  South,  Range  22 
East,  Mt.  Diatlo  Base  and  Meridian,  in  Kings  Ck5unty.  The  monthly  grab  samples 
were  collected  from  the  left  bank,  at  the  stream  gage  located  about  one-fourth 
mile  dovmstream  from  the  diversion  weir,  approximately  2  miles  south  of  Kingsburg 
and  12  miles  northeast  of  Hanford. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Water  from  Station  3^  has  bicarbonate  as  the  pre- 
dominate anion  with  no  specific  cation  predominate.  Qualitatively,  the  water  is 
excellent,  ranges  from  soft  to  moderately  hard,  and  meets  class  1  irrigation 
criteria.  For  those  constituents  tested,  these  waters  also  meet  mineral  standards 
for  drinking  water.  Concentrations  of  mineral  constituents  in  Kings  River  at 
Station  3^  a-re  considerably  higher  (over  100  percent  or  about  50  micromhos)  than 
at  the  upstream  Station  33b  below  Pine  Flat  Dam.  The  large  differential  between 
these  two  stations  occurs  during  winter  and  spring  months,  and  is  attributable  to 
the  natural  leaching  of  soils  and  rocks  of  the  watershed. 

Significant  Water  Quality  Changes .  None . 
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BIG  CREEK  ABOVE  PINE  FLAT  DAM  (STA.  33d) 
Sampling  Point.  Station  33d  is  located  in  Section  k   of  Tovnship  12  South,  Range 
25  East,  Mt.  Diablo  Base  and  Meridian,  in  Fresno  Covmty.  Monthly  grab  samples      . 
were  collected  from  the  right  bank  about  I50  feet  downstream  from  the  USGS  gaging 
station,  2.7  miles  northeast  of  Trimmer. 

Period  of  Record.  July  1960  throiJgli  December  1961. 

Water  Quality  Characteristics.  Water  at  this  station  is  excellent  in  mineraJ. 
quality,  soft,  euid  svii table  for  all  beneficial  uses. 

Significant  Water  Quality  Changes .  None . 
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Kaveoh  River  Basin 

Kaweeih  River  basin  is  located  in  the  Sierra  Nevada  east  of  Visalia  ajid 
extends  from  Sequoia  National  Park  to  Three  Rivers  in  Tulare  Covmty.  The  basin 
encompasses  an  area  of  about  500  square  miles  of  mountainous  amd  hilly  terrain  and 
is  bovuided  on  the  north  aiad  northeast  by  the  Kings  River  watershed,  on  the  east 
and  southeast  by  the  Kern  River  drainage  divide,  and  on  the  south  by  the  Tule 
River  drainage  area.  Kaweah  River  flows  into  the  Seui  Joaquin  Valley  at  Lemon  Cove 
where  the  channel  splits  into  several  distributaries  eventually  draining  into 
Tulare  Lake,  which  acts  as  a  tenninal  reservoir  or  sijmp. 

Forks  of  the  Kaweah  River  head  in  an  extremely  rugged  mo\antainous  area 
with  alpine  peaJcs  rising  above  10,000  feet.  Steep  walled  cajayons  and  ravines  are 
characteristic  of  the  waterways  in  the  upper  reaches.  Progressing  downslope,  the 
topography  undergoes  a  gradual  transition  to  rolling  foothills  and  broader  river 
valleys.  Kaweah  River  flows  out  of  the  hydrographic  vinit  at  Three  Rivers  at  an 
elevation  of  800  feet  above  sea  level.  Total  average  annual  naioff  of  the  Kaweaii 
River  Basin  is  about  400,000  acre-feet. 

Economic  activities  in  Kaweaii  River  Basin  consist  primarily  of  recrea- 
tion, ranching,  hydroelectric  power  development,  and  Ixanbering.  Approximately 
seven  miles  downstream  from  Three  Rivers,  near  Lemon  Cove,  Terminus  Dam  was  under 
construction  dixring  I96I  by  the  U.  S.  Corps  of  Engineers.  The  structure  was  com- 
pleted by  December  of  that  year  and  will  provide  flood  control,  irrigation,  and 
other  benefits  to  nearby  areas . 

Numerous  domestic  wastes  are  discharged  into  the  waterways  of  this 
basin;  however,  these  are  comparatively  minor  qviantitatively  and  have  created  no 
noticeable  impairment  of  mineral  qviality. 

A  sxirface  water  sampling  station  is  maintained  on  Kaweah  River  near 
Three  Rivers  to  monitor  quality  of  runoff  from  the  basin.  A  discussion  of  records 
at  this  station  is  presented  on  the  following  page. 
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KAWEAH  RIVER  BELX)W  TERMINOUS  DAM  (STA.  35) 
Sampling  Point.  In  December  I96I,  it  was  necessary  to  relocate  and  rename        ^ 
Station  35  due  to  completion  of  Terminous  Dam.  The  new  location  is  in  Section  26, 
Township  1?  South,  Range  28  East,  Mt.  Diablo  Base  and  Meridian,  in  Tulare  County. 
Monthly  grab  samples  were  collected  from  the  left  bank,  about  1,000  feet  down- 
stream from  the  dam,  and  I.5  miles  southwest  of  Three  Rivers. 

Period  of  Record.  April  I95I  through  December  I961. 

Water  Quality  Characteristics.  Water  in  Kaweah  River  at  Station  35  is  a  calcium 
bicarbonate  type.  The  water  has  been  of  excellent  mineral  quality,  soft  to 
noderately  hard,  class  1  for  irrigation,  and,   for  those  constituents  tested,  meets 
drinking  water  standards. 

Significant  Water  Quality  Changes.  None. 
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WATER    QUALITY    RANGES 


Nvdjnai  of  R*cord 


Nlnijnai  of  Record 


Specific  conducUnca  (aicroaho*  *t  25oC) 
Taaiperatur*  In  "T 


QlssolTed  oxygan  in  parta  par  Billion 
Parcent  saturation 


pH 


15.5 
13i. 


_8A. 


L2.7 


6.1 


8.1 
78 


Hlnaral  constltaanta  In  parta  par  Billion 

Calcliai  (Ca) 
Magnesium  (Kg) 
Sodiw  (Na) 
Potaaslw  (K) 
Carbonate  (CO3) 
Bicarbonate  (.HCO-^) 
Sulfate  (SOv) 
Chloride  (CI) 
Nitrate  (NO3) 
nuorlde  (P) 
Boron  (B) 
Silica  (3102) 


3.9 
16 

4.8 


U 
15 

1.6 
0.3 
0.56 
27 


3.6 
0.1 
1.2 
O.t 
0.0 
10 
0.0 
0.0 
0.0 
0.0 
0.0 
6.2 


16 
1.5 

10 
1.6 

86 

2.8 
10 

2.5 

0.2 
0.2 
8.0 


5.8 

0.7 
2.1 
0.6 
0.0 
23 
1.0 
1.3 
0.2 
0.0 
0.0 

7.9 


Total  diaaolved  solida  in  parts  per  Billion 

Percent  sodi\ai 

Hardnesa  as  CaC03  in  parte  par  Billion 
TWal 
Noncarbonats 

Turbidity 


122 

U3 


0.0 
0.0 


30 


Colifoni  in  aost  probable  nuabar  per  Bllliliter 

Radioaetirlty  in  alcro-micro  airles  per  liter 
DissolTsd  alpha 
Solid  alpha 
DissolTed  beta 
Solid  beta 


0.64 

1.2 

20.W 

21-7 


0.00 
0.00 
0.00 
0.00 


0.20 

0.35 

3.8 
10.6 


0.00 
0.00 
0.00 
Q.l 


WATER    QUALITY   VARIATIONS 

lllllllliplll 


KAWEAH  RIVER  BELOW  TERMINOUS  DAM  (STA.  NO.  35) 
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Tvile  River  Basin 

Tule  River  Basin  is  located  on  the  eastern  slopes  of  the  Sierra  Nevada 
in  the  southern  part  of  the  Central  Valley  Region.  The  basin  extends  from  the 
southern  boiondary  of  Seqvioia  National  Park  to  Porterville  in  Tulare  Ctoimty  and 
encompasses  an  area  of  atout  400  square  miles.  It  is  bounded  on  the  north  by 
Kaweah  River  drainage  divide,  on  the  east  by  Kern  River  watershed  crest  line,  on 
the  south  by  the  drainage  divide  of  Deer  Creek,  and  on  the  west  by  the  San  Joaqtiin 
VaJLley.  Tule  River  flows  westward  into  the  Saji  Joaquin  Valley  and  terminates  at 
Tulare  LaJte. 

Terrain  along  the  upper  reaches  of  Tule  River  basin  is  extremely  rugged 
with  mountainous  ridges  rising  to  altitudes  greater  than  TjOOO  feet,  and  is  cut 
by  steep-walled  canyons  and  ravines.  Progressing  toward  the  San  Joaquin  Valley, 
the  topography  gradually  chajiges  to  foothills  intervened  by  relatively  broad  river 
valleys.  At  an  elevation  of  about  500  feet,  the  Tule  River  flows  out  of  the 
Sierra  foothills  into  the  San  Joaquin  Valley  at  Porterville.  The  average  annual 
runoff  of  the  Tule  River  is  about  1^^3,000  acre-feet. 

Activities  in  Tule  River  Basin  include  recreation,  ranching,  hydroelec- 
tric power  development,  and  limited  lumbering  and  farming  (orchards).  The  newly 
constructed  Success  Dam  on  the  IHile  River,  four  miles  east  of  Porterville,  pro- 
vides flood  control  and  other  benefits  to  nearby  areas . 

Waste  discharges  are  relatively  minor  in  quantity  and  have  not  created 
any  deleterious  effects  on  mineral  quality  of  water  in  the  basin. 

A  surface  water  sampling  station  is  maintained  on  Tule  River  near 
Porterville  to  monitor  quality  of  runoff  from  this  basin.  A  discussion  of  quality 
observations  at  this  station  is  presented  on  the  following  page. 
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TULE  RIVER  BELOW  SUCCESS  DAM  (STA.  91) 
Sampling  Point.  In  September  1959,  it  was  necessary  to  relocate  Station  9I  due 
to  construction  of  Success  Dam.  The  new  location  is  in  Section  3»  Township  22 
South,  Rajige  28  East,  Mt.  Diablo  Base  and  Meridian,  in  Tulare  Coimty.  In  December 
1961,  the  station  was  renamed.  Monthly  water  samples  were  collected  at  midstream, 
from  Worth  Bridge,  about  3  miles  downstream  from  the  location  of  the  former 
sampling  station. 

Period  of  Record.  July  1952  throxigh  December  I961. 

Water  Quality  Characteristics.  Water  in  the  Tule  River  at  Station  9I  is  a  calcium 
bicarbonate  type.  Mineral  quality  of  the  water  is  excellent  and  meets  class  1 
irrigation  requirements,  and,  for  those  constituents  tested,  it  also  meets  drink- 
ing water  standards.  Tule  River  waters  range  from  soft  to  very  hard  with  the 
hardness  attributable  to  the  natural  leaching  of  soils  and  rocks  of  the  watershed. 

Significant  Water  Quality  Changes.  From  the  accompanying  graph,  it  can  be  seen 
that  the  minimum  values  for  specific  conductance  during  the  three  year  period, 
1959-61,  are  significantly  higher  than  during  period  of  record  before  1959'  This 
trend  toward  increased  concentration  is  probably  attributable  to  the  lack  of 
diluting  flows  from  snowmelt  during  this  dry  period. 
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WATER    QUALITY    RANGES 


Maxljiun  of  R«cord 


Hlnljvun  of  R«cord 


Specific  con(Juct«nc«  (nieroahos  *t  25^0 
Tanpsrature  In  °T 


DlaaolTad  oxygan  In  parts  par  million 
Parcent  saturation 


13. h 
LI.7 


90.1 


6.3 
69 


12.8 
118 


269 

46 


pH 


Mineral  conatltnsnta  In  parta  par  Million 
Calciw  (Ca) 
Magnealun  (H«) 
Sodltn  (Na) 
Potasslw  (K) 
Carbonate  (COi) 
Bicarbonate  (HOO3) 
Sulfate  (SOi^j 
Chloride  (CI) 
Nitrate  (ITOi) 
Fluoride  (P) 
Boron  (B) 
Silica   (SIO?) 


59 

22 

31 
5.0 

13 
284 
7.7 

20 
0.6 
0.2 
0.22 

35 


1.2 
4.4 
1.1 
0.0 

48 
1.0 
2.0 
0;0 
0.0 
0.0 

16 


38 

8.0 
31 

2.5 

7.0 
234 

11.0 

18 
0.3 
0.2 
0.2 

26 


U9 
7. 


Total  dlaaolTsd  solids  In  parts  per  ■llllon 

Percent  aodlivi 

Hardness  as  CaC03  In  parta  per  allllon 
TW.al 
Noncarbonate 

Turbidity 


328 


210 
0.0 


66 


35 
0.0 


289 


180 
0.0 


176 


Colifom  In  nost  probable  nunber  par  itllllllter 

Radloactlrlty  In  nicro-mlcro  curies  per  liter 
DlssolTed  alpha 
Solid  alpha 
Dlssolred  beta 
Solid  beta 
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Kern  River  Basin 

Kem  River  basin  is  located  on  the  southwestern  slope  of  the  Sierra 
Nevada  in  Tulare  and  Kem  Counties.  The  basin  extends  southwesterly  from  Sequoia 
National  Park  near  Mt.  Wiitney  to  Bakersfield,  and  encompasses  an  area  of  about 
2,U00  square  miles,  almost  all  in  mountainous  and  hilly  topography.  It  is  bounded 
on  the  northwest  by  watersheds  of  the  Kaweah  and  Tule  Rivers  and  other  minor 
streams  draining  into  San  Joaquin  Valley,  on  the  east  and   southeast  by  the  Sierra 
Neveuia  crest  line  dominated  by  Mt.  Whitney,  and  on  the  south  and  west  by  the 
Tehachapi  and  Coast  Ranges .  Qnerging  from  the  foothills  euid  into  the  valley  area 
at  Bakersfield,  Kem  River  flows  down  a  gently  sloping  alluvial  fan  to  Buena 
Vista  Lake . 

Above  the  confluence  of  North  Fork  and  South  Fork  of  Kem  River  at 
Isabella  Reservoir,  the  watershed  is  extremely  rugged  and  rises  to  altitudes  of 
about  13,000  feet.  Deep,  steep-walled  canyons  have  been  carved  into  the  mountain- 
ous terrain  by  the  Kem  River.  Below  Isabella  Reservoir,  the  topography  is  mod- 
erately rugged  grading  to  rolling  foothills  toward  the  edge  of  the  San  Joaquin 
Valley.  Total  average  annual  runoff  in  the  Kem  River  is  about  700,000  acre-feet. 

The  headwater  area  of  the  Kem  River  in  Sequoia  National  Park  is  gen- 
erally inaccessible,  and  hence,  activity  consists  of  limited  recreation.  Below 
the  park,  in  the  foothills,  activity  consists  chiefly  of  lumbering,  ranching, 
hydroelectric  power  development,  and  recreation.  Farming  and  crude  oil  production 
are  the  chief  industries  in  the  valley  area.  Isabella  Dam,  located  about  22  miles 
northeast  of  Bakersfield  on  the  Kem  River,  provides  flood  control  euid  other  bene- 
fits to  the  basin. 

Waste  waters  produced  from  the  Kem  River  Oil  Field,  located  just  north 
of  the  Bakersfield  city  limits,  are  discharged  into  the  Kem  River.  Monthly 
samples  do  not  indicate  any  significant  change  in  mineral  quality  as  a  result  of 
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these  waste  discharges.  Other  waste  discharges  in  the  watershed  are  extremely 

small  above  the  valley  floor  and  have  caused  no  impairment  problems. 

The  following  tab\ilation  lists  the  stations  maintained  to  monitor 

quality  of  surface  water  in  this  basin  and  indicates  the  page  on  which  each  is 

discussed. 

Page  N\jmber  of 
Monitoring  Station  Station  Discussion 

Kern  River  near  Kemvllle  39^ 

Kern  River  below  Isabella  Dam  398 

Kern  River  near  Bakersfield  kOO 
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KERN  RIVER  NEAR  KERNVILLE  (STA.  36b) 
Sampling  Point.  Kemville  station  is  located  in  Section  1*4-,  Township  23  South, 
Range  32  East,  Mt.  Diablo  Base  and  Meridieui,  in  Tulare  County.  Monthly  grab 
samples  were  collected  from  the  right  bank,  at  the  USGS  stream  gaging  station, 
about  3  miles  upstream  from  the  confluence  with  Salmon  Creek,  and  15  miles  north 
of  Kemville. 

Period  of  Record.  September  1955  thro\agh  December  I96I. 

Water  Quality  Characteristics.  Kern  River  at  Station  36b  is  characterized  by  a 
calcium-sodiian  bicarbonate  type  water  which  is  soft  and  relatively  low  in  dis- 
solved solids.  The  mineral  qviality  of  this  water  consistently  meets  the  criteria 
for  a  class  1  irrigation  supply. 

Significant  Water  Quality  Changes.  The  graph  on  the  adjacent  page  depicts  an  in- 
creasing trend  in  the  concentration  of  minerals  (as  measured  by  specific  conduc- 
tance) in  waters  at  this  station  beginning  in  1959*  The  increase  can  be  attrib- 
uted to  the  lack  of  diluting  waters  supplied  through  snowmelt  which,  during  the 
dry  years  1959-1961,  was  considerably  curtailed.  Irrespective  of  these  increases, 
the  concentrations  fovind  were  well  within  the  criteria  established  for  all  bene- 
ficial uses. 
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WATER    QUALITY    RANGES 


HarUnoi  of  fUcord 


Hlnljnn  of  Racord 


Maxima  -  1961 


Minima  -  1961 


Specific  conductancs  (alcniahoa  at  250C) 
Taaparatura  in  ^ 


QliaolTad  norgan  In  parts  par  Billion 
Parcent  saturation 


20. 
72 


12.5 
103 


pH 


36.9 

35 

7.7 
81 

6.7 


20/. 
69 


12. U 
92 


36 

7.7 


Mineral  eonatltnenta  In  part*  par  Billion 
Calelia  (Ca) 
Hagnesliaa  (Hf) 
Sodlta  (Na) 
Potasalwi  (K) 
Carbonate  (COi) 
Bicarbonate  (HCO3) 
Sulfate  (SOv) 
Chloride  (CI) 
Kltrata  (NO3) 
fluoride  (P) 
Boron  (B) 
Silica  (5IO2) 


15 
3.9 

21 
1.9 
0.0 

98 


O.i. 
0.3 
0.8 


U.i 
0.1 
2.7 
0.5 
0.0 

18 
2.9 
0.2 
0.0 
0.0 
0.0 

13 


1.8 

21 
1.5 
0.0 

98 
9.U 
0.0 
0.0 
0.3 

0.3 
u 


6.6 
1.3 
8.0 
1.1 
0.0 
34 
2.9 
0.0 
0.0 
0.0 
0.0 


Total  dlssolTed  sollda  In  parta  per  allllon 

Parcent  sodl\a 

Hardness  as  CaCOj  In  parta  par  allllon 
Total 
Noncarbonate 

Turbidity 


142 
53 


26 


li.2 


56 
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KERN  RIVER  BELOW  ISABELLA  DAM  (STA.  36a) 
Sampling  Point.  Station  36a  is  located  in  Section  ^0,   Township  26  South,  Range 
33  East,  Mt.  Diablo  Base  and  Meridian,  in  Kem  Coimty.  Monthly  water  samples 
were  collected  from  the  right  bauik,  5OO  feet  downstream  from  the  outfall  tunnel 
of  Isabella  Dam. 

Period  of  Record.  September  1955  through  December  I961. 

Water  Quality  Characteristics.  Water  at  Isabella  Dam  station  is  consistently  a 
bicarbonate  type  with  either  calcium  or  calcivmi-sodiimi  cations  being  predominant. 
Mineral  qxiality  of  the  water  is  excellent,  soft  to  moderately  hard,  and  meets  the 
criteria  for  class  1  irrigation  use.  Comparison  of  analyses  of  samples  from  Kem 
River  at  Station  36a  with  those  from  Station  36b,  located  about  ten  miles  upstream 
and  above  Isabella  Reservoir,  shows  that  in  this  reach  there  is  an  increase  in 
specific  conductsmce  of  about  100  micromhos.  The  reason  for  this  increase  has  not 
as  yet  been  determined,  although  it  is  probably  attributable  to  the  concentration 
of  minerails  caused  by  evaporation  from  Isabella  Reservoir. 

Significant  Water  Quality  Changes.  As  at  the  station  upstream  from  Isabella 
Reservoir  (36b),  mineral  concentration  at  this  station  followed  an  increasing 
trend  beginning  in  1959*  Maximum  values  of  record  for  many  constituents  were  re- 
corded in  1961.  These  increases  again  are  attributable  to  the  lack  of  diluting 
flows  supplied  by  snowmelt  which  was  considerably  reduced  dxiring  the  dry  years 
I959-I96I.  However,  beneficial  use  of  these  waters  was  in  no  way  restricted  by 
these  increases . 
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WATER    QUALITY    RANGES 


H&xljnn  of  Record 


HlnljnB  of  Racord 


lUxlania  -  1961 


HlnlaiB  -  1961 


Spadfle  eonducttnca  (slcraaho*  at  2S°C) 
Ta^wrator*  in  "F 


UaaolTad  ojjt*"  ^  P*rta  par  allllon 
Parcant  saturation 


375 
73 


10.8 
110 


pH 


66. i. 
38 

6.1 

70 

6.8 


375 
73 


10.8 
91 


25i 

6.1 
70 

7.0 


Hlnaral  conatltaanta  In  parta  par  ■llllon 
Calcln  (Ca) 
Hacnaaim  (Hf) 
Sodlvi  (la) 
Potaaaiwi  (K) 
Carbonata  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SO.  ) 
Chloride  (CI) 
Mltrata  (NO1) 
nuorlda  (P) 
Boron  (B) 
Silica  (Si02) 


29 

5.5 
36 

u.o 
0.0 

lO. 

22 

17 
2.6 
0.5 
0.32 

17 


7.6 
0.3 
5.0 
1.1 
0.0 
33 
0.9 
0.7 
0.0 
0.0 
0.0 
U.i 


28 
5.5 

36 
3.1 
7.0 
18/. 

22 

17 
0.9 
0.5 
0.5 

16 


2k 
U.') 

25 
2.7 
0.0 
119 

15 
9.5 
0.3 
0.0 
0.0 
2.9 


Total  dlssolTad  sollda  In  parta  par  Billion 
Percent  aodivai 

Hardnaas  aa  CaC03  In  parta  par  ■llllon 

Total 
Noncarbonate 

Tuj-bldltjr 


237 


115 

0.0 


U2 


237 


160 
38 
73 


Colifora  in  noat  probable  mmber  par  ■illiliter 

RadioactlTlt7  in  Bicro-aicro  curies  par  liter 
DlaaolTed  alpha 
Solid  alpha 
DlssolTad  beta 
Solid  beta 


7,000. 


1.78 
1.15 
U.l 
8.11 


0.00 
0.00 
0.00 
0.00 


1.78 
0.68 
10.6 
5.5 


1.06 
0.0 
6.8 
0.0 


WATER    QUALITY   VARIATIONS 


3,000 

2,300 

2,600 

2,i:« 

?,200 

1,800 

1,600 

l,/.00 

1,200 

1,000 

■»0 

600 

i.00 

200 


yv 


L\.\\\ 


954  1955  1956  1957  1958  1959 


1 1 , 1 1 1 1  ■[  I  pn  1 11 1 1 1 1 


dill! 


% 


Ttttt 


^I^UlIU 


KERN  RIVER  BELOW  ISABELLA  DAM  (STA.  NO.  36a) 
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KERW  RIVER  NEAR  BAKERSFIELD  (STA.  36) 
Sampling  Point.  Station  36  on  Kern  River  is  located  in  Section  2,  Township  28 
South,  Range  28  East,  Mt.  Diablo  Base  and  Meridian,  in  Kern  County.  Monthly  com- 
posite grab  samples  were  collected  at  this  station.  Each  sample  was  composited 
from  portions  of  three  samples  collected  at  quarter  points  on  the  cross  section 
of  the  river  below  the  diversion  weir  located  at  the  mouth  of  Lower  Canyon,  five 
miles  northeast  of  Bakersfield. 

Period  of  Record.  April  I95I  throvigh  December  I96I. 

Water  Quality  Characteristics.  A  predominance  of  the  bicarbonate  ajiion  is  charac- 
teristic of  water  from  the  station;  however,  the  principal  cations,  calcium  and 
sodium,  are  nearly  equivalent.  The  water  is  excellent  in  quality,  soft  to  mod- 
erately hard,  and  is  class  1  for  irrigation.  Mineral  concentrations  have  increased 
(as  much  as  15O  micromhos)  in  Kern  River  near  Bakersfield  when  compared  with       , 
quality  of  flow  at  the  upstreajn  stations  near  Kemville  (Sta.  36b)  and  below 
Isabella  Dam  (Sta.  36a).  Increases  in  most  mineral  constituents  is  probably 
attributable  to  leaching  or  drainage  of  waters  from  geological  formations  along 
this  reach  of  Kern  River. 

Sigoificant  Water  Quality  Changes.  While  a  trend  toward  increased  mineral  concen- 
tration similar  to  that  found  at  the  upstream  stations  (36a  and  36b)  was  evident 
at  the  Bakersfield  station  also,  the  effect  was  not  nearly  so  pronoimced.  A  max- 
imum value  of  record  for  the  principal  anion,  bicarbonate,  was  registered  in  I96I; 
however,  no  new  maximums  were  found  for  any  other  constituent  or  property. 
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WATER    QUALITY    RANGES 


lUxlaua  of  lUcord       Nlnljnai  of  Racord       lUxlavai  -  1961 


HlnlmM  -  1961 


Specific  coni)uct«nc«  (alcraihoa  tt  25^) 
Ttaperatur*  In  "7 


QlsaolTed  oxygon  In  porta  p«r  allllon 
Parcant  saturation 


400 
84 


15.5 
U7 


6.9 
79 


277 
78 


12.6 
118 


pH 


137 
41 


6.9 
79 
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Mineral  conatltoanta  In  parta  par  Billion 
Calclua  (Ca) 
Magnesliai  (K() 
Sodlw  (Na) 
Potasaltai  (K) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 
Sulfate  (SOv) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (.T) 
Boron  (B) 
Silica  (SlOj) 


64 
7.9 

34 
3.2 
0.0 
125 

33 

22 
3.2 
0.5 
0.46 

26 


6.6 
0.7 
5.6 
0.8 
0.0 
16 
0.0 
1.0 
0.0 
0.0 
0.0 
0.8 


19 

3.2 
28 

2.4 

o-.o 

125 

u. 

14 
0.2 
0.4 
0.3 

14 


12 
1.9 

13 
1.3 
0.0 

54 

12 
5.2 
0.0 
0.0 
0.1 

13 


Total  dlaaolTad  sollda  In  parta  par  ■illlon 

Percent  aodlia 

Hardnaaa  aa  CaC03  In  parta  par  allllon 
Total 
Noncarbonate 


Turbidity 


257 
53 


168 
107 


40 


19 
0.0 


178 

47 


87 


Collfora  In  aoat  probable  nunber  par  ■llllllter 

RadloactlTlt7  In  alcro-alcro  curlea  par  liter 
DlsBolTed  alpha 
Solid  alpha 
Dlaaolved  beta 
Solid  beta 
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Labontan  Region  (No.  6) 

The  Lahontan  Region  extends  from  the  Oregon  border  on  the  north,  to  the 
southern  boundary  of  the  Mojave  River  Basin  on  the  south,  and  comprises  that  area 
situated  between  the  Cailifomia-Nevada  border  to  the  east  eind  the  Sierra  Nevada 
to  the  west.  The  region  contains  about  33>CKX)  square  miles  and  varies  in  width 
from  less  than  20  miles  in  the  north  to  over  I70  miles,  across  the  Mojave  Desert 
and  Antelope  Valley,  in  the  south. 

The  teriBin  of  the  region  is  characterized  by  basins  of  interior  drain- 
age or  sinks  surrounded  by  mountain  peaJcs.  Areas  classified  as  valley  and  mesa 
lands  cover  about  10,000  square  miles,  most  of  which  are  considered  irrigable. 
The  eastern  slopes  of  the  Sierra  Nevada  dcaninate  the  mountainous  portions  of  the 
Lahontein  Region. 

The  region  has  an  estimated  mean  seasonal  runoff  of  3>177»000  acre-feet. 
Principal  streams  in  the  Lahontan  area  Include  the  Susan,  Tmickee,  Carson,  WalTter, 
Owens,  and  Mojave  Rivers.  To  provide  a  continuing  check  on  the  qviality  of  surface 
runoff  in  this  region,.  12  sampling  stations  are  maintained  on  the  following  but- 
face  water  sources  as  indicated  in  the  following  tab\ilation.  The  number  of  sam- 
pling stations  on  each  source  is  shown  in  parentheses. 

Susan  River  (l)  Carson  fU.ver  (2) 

Truckee  River  (5)  Walker  River  (2) 

Mojave  (2)* 


*  The  Mojave  River  is  in  Southern  California  ajid  will  be  discussed  in  Volume  II 
of  this  bulletin. 
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Susan  River  Basin 

Susan  River  Basin  is  a  svibbasin  in  the  closed  Honey  LeJte  Basin  located 
in  the  northeastern  portion  of  California.  The  river  originates  on  the  slopes  of 
the  Sierra  Nevada  and  flows  eastward  into  Honey  lAke  Valley.  Susan  River  water- 
shed contains  about  238  square  miles  and  has  an  estimated  mean  seasonal  runoff  of 
50,900  acre -feet. 

Timber  covered  movrntains  and  foothills  comprise  157  square  miles  in  the 
basin.  Valley  and  mesa  lands,  some  of  which  are  also  heavily  forested,  cover  the 
remaining  8I  sqioare  miles  of  watershed  tributary  to  Susan  River.  Lumbering  is 
the  primary  industry,  followed  in  impoi-tance  by  the  beef  industry  and  agric\ilture 
devoted  to  the  support  of  livestock. 

Waste  discharges  in  the  S\isan  River  Basin  are  primartly  those  associated 
with  lumbermills  and  domestic  or  urban  developments.  Waste  efflvtent  from  the  City 
of  Stisanville  is  the  only  discharge  in  excess  of  0.5  mgd.  Serious  impairment  of 
the  qimlity  of  the  Susan  River  by  waste  discharges  has  not  occvirred  nor  been 
reported . 

A  water  quality  sampling  station  is  maintained  on  Susan  River  at 
Susanville  (l7b)  to  monitor  qviality  of  runoff  from  the  basin. 


i 
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SUSAN  RIVER  AT  SUSANVTT.T.K  (STA.  IJb) 
Sampling  Point.  Station  17b  is  located  in  Section  31  of  Tovnship  30  North,  Range 
12  East,  Mt.  Diablo  Base  and  Meridian.  Monthly  grab  samples  were  collected  from 
the  left  bank,  USGS  gaging  station,  0.5  mile  west  of  Svisanville,  and  1.1  miles 
upstream  from  Piute  Creek. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Psist  san^jles  show  water  from  Station  1Tb  to  be 
calcium-magnesium  bicarbonate  in  character,  class  1  for  irrigation,  varying  from 
soft  to  slightly  hard.  Susan  River  water  consistently  meets  drinking  water 
reqiilrements  for  mineral  content. 

Significant  Water  Quality  Changes.  None. 
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WATER     QUALITY    RANGES 


Iton 


Maxljnum  of  Record 


Mlnlnun  of  Record 


Minimum  -     1961 


Specific  conductance  (mlcromhoe  at  25°C) 

Temperature  In  °F 

DlsaolTed  oxygen  In  parts  par  million 
Percent  saturation 

PH 


6.7 
72 


Mineral  constituents  In  parts  per  million 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Carbonate  (CO3) 
Bicarbonate  (HOO3) 
Sulfate  (SOl) 
Chloride  (CI) 
Nitrate  (NO3) 
Fluoride  (F) 
Boron  CB) 
Silica  (S102) 


238 
2-3 
12 
1.0 
0.2 
0.2U 


0.0 
0.0 
0.0 
0.0 
0.0 


0.7 

0.0 

36 

1.0 
0.0 

0.3 

0.1 
0.0 


Total  dissolved  solids  In  parts  per  million 

Percent  sodion 

Hardness  as  CaC03  In  parts  per  million 
Total 
Noncarbonate 


0.0 

0.0 


Collform  In  most  probable  number  per  milliliter 


Radioactivity  in  mlcro-mlc 
Dissolved  alpha 
Solid  alpha 
Dissolved  beta 
Solid  beta 


ries  per  liter 


0.32 
1.65 
13.T 
25.5 


0.00 
0.00 
0.00 
0.00 


0.03 
0.81 

2.k 


0.00 
0.0 
0.0 

l.S 


WATER    QUALITY   VARIATIONS 


300 

2^0 
200 
ISO 
100 


ra 
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Truckee  River  Basin 

The  Truckee  River  drains  an  area  near  the  central  portion  of  the  LaJiontan 
Region  at  the  " elbow -bend"  in  the  California-Nevada  border.  The  California  portion 
of  the  river  basin  is  predominantly  alpine  with  621  of  the  805  square  miles  classed 
as  movaitainous .  The  remaining  Idk  square  miles  are  valley  and  mountain  meadow 
land.  The  estimated  mean  annual  runoff  from  the  California  portion  of  the  basin  is 
581,000  acre-feet. 

Lake  Talioe,  formed  by  the  down-dropping  of  a  fault  block  along  the  Sierra 
Nevada  favilt,  is  one  of  the  prominent  physical  features  of  the  Truckee  River  Basin. 
With  a  mean  water  surface  elevation  of  6,228  feet  and  an  approximate  120  miles  of 
shore  line,  it  has  become  an  internationally  known  recreation  and  vacation  attrac- 
tion. Development  is  primarily  associated  with  recreation.  Lvmibering  is  carried 
on  to  a  minor  degree  in  the  basin. 

Wastes  discharged  into  the  waterways  of  the  area  draining  into  the  lake 
are  limited  in  number  and  have  been  small  in  quantity;  however,  emy  potential  in- 
crease has  been  viewed  with  trepidation  as  to  the  possible  effect  on  this  important 
body  of  water.  A  review  of  available  data  reveals  that  no  significant  impaiiment 
to  the  lake  has  been  detected  vinder  present  conditions. 

The  following  tabulation  presents  the  names  of  stations  maintained  to 
monitor  quality  of  sxirface  water  in  this  basin  and  the  page  on  which  each  is 
discussed. 

Monitoring  Station 

LaJte  Tahoe  at  Bijou 
Lake  Taihoe  at  TaJioe  Vista 
Lake  Tahoe  at  Tahoe  City 
Truckee  River  near  Truckee 
Truckee  River  near  Farad 
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Page 

Number 

of 

Station  Discussion 

410 

412 

4l4 

4l6 

4l8 
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LAKE  TAHOE  AT  BUOU  (STA.  39) 
Sampling  Point.  Station  39  is  located  on  the  south  end  of  Lake  Tahoe  in  Section  33 
of  Township  13  North,  Range  I8  East,  Mt.  Diablo  Base  and  Meridian.  The  monthly 
grab  seunples  were  collected  from  a  pier  near  Connolly's  Resort  located  in  Bijou, 
El  Dorado  County. 

Period  of  Record.  April  1951  through  December  I961. 

Water  Quality  Characteristics.  Past  analyses  show  the  water  at  Station  39  to  be 
calcium  bicarbonate  in  character,  soft,  and  excellent  for  most  beneficial  uses. 
The  qxiality  is  very  similar  to  that  reported  at  Tahoe  Vista  (STA.  37)  and  Tahoe 
City  (STA.  38). 

Significant  Water  Quality  Changes .  None . 
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STREAM  SAMPLING  STATIONS 
NORTH  COASTAL  REGION  (NO.  l) 


Station  Name 

Klamath  River  near  Copco 

Shasta  River  near  Yreka 

Scott  River  near  Port  Jonee 

Klamath  River  above  Hamburg  Reservoir  Site 

Butte  Creek  near  MacDoel 

Antelope  Creek  near  Tennant 

Klamath  River  at  Somesbar 

Salmon  River  at  Somesbar 

Klamath  River  near  Selad  Valley 

Klamath  River  near  Klamath 

Smith  River  near  Crescent  City 

Redwood  Creek  at  Orlck 

Trinity  River  near  Hoopa 

Trinity  River  at  Lewlston 

Trinity  River  near  Burnt  Ranch 

Eel  River  near  McCann 

Van  Duzen  River  near  Brldgevllle 

Outlet  Creek  near  Longvale 

Eel  River,  Middle  Fork  at  Dos  RlOB 


Eel  Rive 

r  n 

ear  Dos  Rlos 

Eel  Rive 

r  a 

t  Scotia 

Mad  Rive 

r  n 

ear  Areata 

Eel  Rive 

r, 

South  Fork  near  Miranda 

Mattcjle 

Rlv 

er  near  Petrolla 

RMBSlan 

Rlv 

er  near  Hopland 

Navarro 

Rlv 

er  near  Navarro 

Big  Rlv 

r  n 

ear  Mouth 

Russian 

Rlv 

er  near  Realdsburg 

Gualala 

River,  South  Fork  near  Annapoll 

Russian 

Rlv 

er  at  GuernevllLe 

Russian 

Rlv 

er,  East  Fork  at  Potter 

Valley  Powerhouse 

Soyo  Rl 

/er 

near  Fort  Bragg 

stre™  sampliko  stations 
san  francisco  bay  reoion  (no.  2) 


Station  Name 


Sacramento  River  at  Mallard  Slough 

Carquinez  Strait  at  Martinez 

Arroyo  del  Valle  at  Veterans  Administration 

Hospital 
Napa  River  near  Saint  Helena 
Alameda  Creek  near  Nlles 
LoB  GatoB  Creei  at  Lob  Oatos 
Coyote  Creek  near  Madrone 


STREAM  SAMPLIDO  STOTIOHS 

CEWHAL  COASTAL  HEGIOH  (NO.   3) 

station 

Simtier 

Statior  Najne 

k3 

Salinas  River  near  Spr€ckel6 

75 

76 

Soquel  Creek  at  Soquel 

77 

Pajaro  River  near  Chittenden 

77a 

San  Benito  River  near  Bear  Valley  Fire 

Station 

83 

Camvl  River  at  Robles  del  Bio 

96 

Uvds  Creek  near  Morgan  Hill 

STREAM  SAMPLING  STATIONS 
CENTRAL  VALLEY  REGION  (NO.  5) 


Station 

Number 


lib 

12 

12b 

12c 

12d 

13 

13a 

13b 

13c 

13<i 

13e 

Ik 

Iha. 

li+b 

l4c 

15 

15a 

15d 

16 

16a 

16b 

17 

17a 

17d 

17e 

18 

l8a 

19 

20 

20a 

20b 

21 

21a 

22 

22a 

22b 

22c 

22d 

23 

23a 

23b 

23c 

2k 

2kh 

25 

25a 

25b 

25c 

26 

26a 

26b 

27 

27a 

27b 

28 

28b 

29 

29a 

30 

30a 


Station  Name 

Sacramento  River  at  Delta 
Cottonwood  Creek  below  North  Fork 

Cottonwood  Creek 
Cottonwood  Creek,  South  Fork  above 

Cottonwood  Creek 
Sacramento  River  at  Keswick 
Cottonwood  Creek  near  Cottonwood 
Sacramento  River  at  Bend 
Clear  Creek  near  I go 
Sacramento  River  near  Hamilton  City 
Stony  Creek  near  Hamilton  City 
Sacramento  River  at  Colusa 
Stony  Creek  at  Black  Butte  Dam  Site 
Thomes  Creek  at  Paskenta 
Elder  Creek  near  Paskenta 
Sacramento  River  at  Knights  Landing 
Sacramento  Slough  near  Knights  Landing 
Sacramento  River  at  Freeport 
Sacramento  River  at  Eoyers  Bend 
Sacramento  River  at  Sacramento 
Sacramento  River  at  Toland  Landing 
Sacramento  River  at  Freeport 
Sacramento  River  at  Rio  Vista 
Calaveras  River  at  Jenny  Lind 
Calaveras  River  near  Stockton 
Pit  River  near  Montgomery  Creek 
Pit  River  near  Canby 
Indian  Creek  near  Crescent  Mills 
Pit  River  near  Bieber 
McCloud  River  above  Shasta  Lake 
Pit  River,  South  Fork  near  Likely 
Feather  River  near  Oroville 
Feather  River  at  Nicolaus 
Feather  River  below  Shanghai  Bend 
Bear  River  near  Mouth 
Yuba  River  Marysville 
Yuba  River  near  Smartville 
AmericEin  River  at  Sacramento 
American  River  at  Nimbus  Dam 
American  River,  Middle  Fork  near  Auburn 
American  River,  South  Fork  near  Lotus 
American  River  at  Fair  Oaks 
Mokelumne  River  at  Woodbridge 
Mokelumne  River  near  Lancha  Plana 
Mokelumne  River  below  Cosumnes  River 
Mokelimine  River  below  Georgiana  Slough 
San  Joaquin  River  at  Friant 
San  Joaquin  River  at  Whitehous^ 
San  Joaquin  River  near  Mendota 
San  Joaquin  River  near  Dos  Palos 
San  Joaquin  River  at  Hills  Ferry  Bridge 
San  Joaquin  River  at  Fremont  Ford  Bridge 
San  Joaqxiin  River  near  Grayson 
San  Joaquin  River  at  Maze  Road  Bridge 
San  Joaquin  River  at  Crows  T.anfiin£  Bridge 
San  Joaquin  River  near  Ve mails 
San  Joaquin  River  at  Patterson  Water  Company 
San  Joaquin  River  at  West  Stanislaus 

Irrigation  District  Intake 
San  Joaquin  River  at  Antioch 
San  Joaquin  River  at  Jersey  Point 
Stanislaus  River  near  Mouth 
Stanislaus  River  below  TuUoch  Dam 
Tuolumne  River  at  Hickman-Waterford  Bridge 
San  Joaquin  River  above  Merced  River 


Station 
Number 

31 

31a 

32 

32a 

33b 

33c 

33d 

3k 

35 

36 

36a 

36b 

In 

42 

78 

79 

80 

81 

81+ 

85 

85a 

87 

87a 


91 

92 

92a 

93 

9k 

9k& 

95a 

95b 

97 

98 

99 

100 

101 

101a 

102 

103 

103a 

10l+ 

106 

107 

108 

108a 

108b 

109 

109a 

110 

110a 

Ilia 

nib 

112 

112a 

112b 

113 

Hk 


Station  Name 

Tuolumne  River  at  Tuolumne  City 

Tuolumne  River  below  Don  Pedro  Dam 

Merced  River  near  Stevinson 

Merced  River  below  Exchequer  Dam 

Kings  River  below  Pine  Flat  Dalo 

Kings  River  below  North  Fork 

Big  Creek  above  Pine  Flat  Dam 

Kings  River  below  Peoples  Weir 

Kaweah  River  near  Three  Rivers 

Kern  River  near  Bakersfield 

Kern  River  below  Isabella  Dam 

Kern  River  near  Kemville 

Clear  Lake  at  Lakeport 

Cache  Creek  near  Lower  Lake 

Bear  River  near  Wheatland 

Cache  Creek,  North  Fork  near  Lower  Lake 

Cache  Creek  near  Cajjay 

Putaii  Creek  near  Winters 

Butte  Creek  near  Chico 

Big  Chico  Creek  near  Chico 

Big  Chico  Creek  at  Chico 

Colusa  Trough  near  Colusa 

Sacramento  River  at  Butte  City 

Mill  Creek  near  Los  Molinos 

Cow  Creek  near  Milville 

Battle  Creek  near  Cottonwood 

Antelope  Creek  near  Mouth 

Redbank  Creek  near  Red  Bluff 

Antelope  Creek  near  Red  Bluff 

Paynes  Creek  near  Red  Bluff 

Tule  River  near  Porterville 

Delta-Mendota  Canal  near  Mendota 

Salt  Slough  at  San  Luis  Rsinch 

Delta-Mendota  Canal  near  Tracy 

Cosumnes  River  at  Michigan  Bar 

Cosumnes  River  at  McConnell 

Elder  Creek  at  Gerber 

Thomes  Creek  near  Mouth 

Sacramento  River  at  Snodgrass  Slough 

Delta  Cross  Channel  near  Walnut  Grove 

Little  Potato  Slough  at  Terminous 

Stockton  Ship  Channel  on  Rindge  Island 

San  Joaquin  River  at  Garwood  Bridge 

San  Joaquin  River  at  Brandt  Bridge 

San  Joaquin  River  at  Mossdale  Bridge 

Old  River  near  Tracy 

Grant  Line  Canal  at  Tracy  Road  Bridge 

Old  River  at  Clifton  Court  Ferry 

Italiem  Slough  near  Mouth 

Indian  Slough  near  Brentwood 

Old  River  at  Orwood  Bridge 

Old  River  at  Holland  Tract 

Dutch  Slough  at  Farrar  Park  Bridge 

Rock  Slough  near  Knightsen 

Contra  Costa  Canal  at  First  Pump  Lift 

Lindsey  Slough  near  Rio  Vista 

Cache  Slough  below  Lindsey  Slough 

Bear  Creek  at  Merced 

San  Joaquin  River  above  Salt  Slough 

Old  River  at  Mandeville  Island 

False  River  at  Webb  Tract 

San  Joaquin  River  at  San  Andreas  Landing 

Fresno  River  near  Daulton 

Chowchilla  River  at  Buchanan  Dam  Site 
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STREAM    SAMPLING    STATIONS 
LAHONTAN    REGION   (N06) 

THIS  BOOK   IS  DUE   ON   THE   LAST  DATE 
STAMPED   BELOW 


BOOKS  REQUESTED   BY   ANOTHER   BORROWER 
ARE  SUBJECT  TO  RECALL   AFTER  ONE  WEEK. 
RENEWED   BOOKS  ARE  SUBJECT  TO 
IMMEDIATE  RECALL 


DUE  JUN  3  0  1989 
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